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A Ver}’ Big M ovc 

W ORDS almost fail us when we attempt to praist; 

the enterprise of the Air Ministry’ and the Post 
Office. The scheme for improving Empire air 
mails outlined by Sir Philip Sassoon has sur- 
passed all e.vpectations and al! hopes. Eveiy'one knew 
that a considerable speeding-up was coming, for Sir 
Eric Geddes had mentioned flying to Sydney in about 
seven days. More frequent services had also been fore- 
told. and Imperial Airways on their own initiative have 
already taken the first useful steps in that direction. 
But such frequency as Sir Philip Sassoon suggests, 
notabl}’ four or five serv'ices to India eveiy week, had 
seemed an ideal of the distant future. What was not 
foreseen was the proposal to send all first-class mail 
matter to Empire countries on the route by air. The 
idea has often occurred to the visionaries among us 
as a goal to be aimed at, and perhaps .some day to 
be reached. That the Government should expect to 
make this ideal a fact in two years from now is enough 
to make a man rub his eyes and wonder if a fairy' god- 
mother has appeared on earth again. 

Yet even that does not complete the tale of presents 
which Lord Londonderry and Sir Kingsley Wood have 
crammed into our Christmas stockings. They expect 
and they hope — though, of course, they cannot yet be 
sure — that the postage for a half-ounce letter for any of 
the Empire countries on the routes will be “in the region 
of i^d.” Ministers do not as a rule express hopes in 
Parliament unless they have good grounds for expecting 
them to be realised. W'e may take it that in about two 
years’ time half-ounce letters to tliose Empire countries 
will cost us no more than will letters by train and 
steamer. If all these hopes materialise we shall soon 
be sending letters to India as fast as, cheaper than, and 
almost as often as a few years ago we could send letters 
to Rome. The combination of speed, frequency, cheap- 
ness, and the invariable use of the air for letters is enough 


to cause an indigestion of delight. Never before in the 
history’ of the world has such a tiansyiort scheme been 
even envisaged. 

Night flying will be necessary' on some sections of 
the route, and the need of setting up an elaborate system 
of lighting, wireless, and very complete meteorological 
seivices explains the delay' of two y'ears before the scheme 
can be put into full operation. Large orders will also 
have to be placed for new aircraft, for the existing fleet 
of Imperial .Airways is already' working to full capacity, 
and with not much margin in the way of relief machines. 
Excellent new designs will be needed, and w'e are sure 
that our designers will answ'er that call. Something like 
quantity production will also be needed. The machines 
will have to carry both passengers and mails, for Im- 
perial Airway’S remain convinced that the combination 
of the two is the best policy'. 

Passenger Com/ort.s 

Presuming that passengers actually are a very’ 
profitable form of cargo, economy demands that all 
seats on the machine must be filled, if possible. If 
sleeping bunks are substituted for seats, the capacity 
of the machine is reduced, which w'ould suggest a loss. 
Taking the worst case, one can hardly imagine passengers 
for Australia sitting more or less upright for seven days 
and nights on end. Many \nll w'ant to spend the nights 
on the ground, and if the sleeping berth plan is adopted 
several of them will be obliged to do so. The aeroplane 
will fly on, and those passengers will have to wait for 
the next one. If there are five seiA’ices a week to India, 
they may catch a machine next day on that section 
Betw’een India and Singapore there will be only three 
serv'ices a week, so that a wait of one day, or perhaps 
two. on the ground will be necessary’. From Singapore 
to Australia two serv'ices a week are projxised, so that 
a halt on that section might mean a wait of three or 
four days before the next aeroplane could be boarded. 
We shall need a daily servnee right through before pas- 
sengers will be able to take full adv’antage of the increased 
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spi 3 cd of the services. 

The alternative is to 
use separate pas- 
senger and mail 
machines and to send 
mails through to 
Australia, not in a 
week but in three 
days. That seems to 
us to be the ideal 
way of dealing with 
the problem, and 
we believe that it will 
remain the ideal way, 
even after the daily 
passenger serv ice has 
lieen instituted. 

For the moment, 
however, we prefer 
to gaze with pleas- 
ure on the grand 
new prospect opened out, rather than to dw-ell on pos- 
sible drawbacks, and on points where the scheme falls 
short of the ideal. It is a great conception, and we 
offer our heartiest congratulations to the Air Ministiy, 
to the Post Office, and to Imperial Ainvays. 

A Director-Qeneral of Cit’H 
Aviation 

T he decision to raise the status of the head of the 
Civil Aviabon Department of the Air Ministry' by 
making him Director-General, instead of merely 
Director, should set at rest the anxieties of the par- 
liamentary air committee. That active body has been 
much concerned about the statutory relations of the Air 
Council and the Director of Civil Aviation. These re- 
lations date from just after the Armistice. The War 
ended with Sir Frederick S}kes as Chief of the Air 
Staff and Sir Hugh (now Lord) Trenchard in command 
of the Independent Air Force. There had to be :i 
reshuffling of posts, and Sir Hugh was made Chief 
of the Air Staff and entrusted w'ith the formation of 
the new Royal Air Force, in which at the time no officer 
held a permanent commission. Sir Frederick was given 
the new and equally important task of forming and 
organising the whole fabric of civil flying under Air 
Ministry control. It would, of course, have been deroga- 
tory to an officer of his rank and services to have offered 
him a mere directorship, and so he was made Controller 
of Civil Aviation and a member of the Air Council. 
The Air Council w'as certainly made statutorily res- 
ponsible for both militaiy' and civil flying, for it was 
not then fully foreseen how far those two branches would 
diverge in the next few years. 

When Sir Frederick Sykes was succeeded by Sir 
Sefton Brancker the ControUership of Civil Aviation 
W’as abolished, and a Directorship was substituted. The 
D.C.A. was not a member of the Air Council, but 
worked immediately under the Under-Secretary of State, 
who was charged by statute wnth the care of civil fl)dng, 
and was given direct access to the Secretary of State 
whenever such contact was desired. 

In effect, the statute which charged the Air Council 
with resfjonsibility for civil flying became a dead letter, 
though the statute remained unaltered. It is a trouble- 
some business to get a statute altered, especiall}’ W’hen 


the time of parlia- 
ment IS so fully occu- 
pied as it is just now. 
In practice, how- 
ever, the military 
and civil sides of the 
Air Ministry’ have 
worked as in water- 
tight compartments, 
and the Air Members 
of Council have 
shown no disposition 
to interfere W’ith the 
civ’ll side. It would 
not have been easy 
for them to do so if 
they had felt in- 
clined, once the 
Director of Civil 
Av’iation had per- 
suaded the Under- 
secretary and the Secretary of State of the desirability 
of his proposals. 

The idea of interference b}^ the Air Council into civil 
flying may perhaps have arisen from a certain com- 
mittee formed several years ago, on which Sir Hugh 
Trenchard (as he then was) had a seat. He wrote a 
minority report, in which he said that he was opposed 
to subsidies for commercial air lines. That report, how- 
ever, did not prevent the Government from granting 
subsidies to the cross-Channel flying companies and, 
later, to Imperial Airways. A minority report by a 
member of a committee w’as not the same as action by 
the Air Council. 

Cjood ill in the P ast 

C ontact between the two sides of the Air Ministry 
there certainly has been, and from that contact 
the civil side has, on the whole, gained. The 
opening up of the African Airway by the Middle 
East Command during the War, when there was no 
Department of Civil Aviation, and the operation of the 
Baghdad Air Mail by the same Command for several 
years before Imperial Airways were ready to take it 
over, are not, perhajjs, cases in point. 

Very much to the point was the active part played b\ 
No. 203 (Fl}dng Boat) Squadron in surv'eying the route 
along the Arabian shore of the Persian Gulf when Im- 
perial Airways found it necessary to abandon the Per- 
sian sliore route. Had civil flying been the care of 
any department of State other than the Air Ministry 
we cannot feel sure that the Royal Air Force would 
have been so ready and willing to spend much time 
in surveying this route. 

In fact, the working of the two branches of the Air 
Ministry in the past has been sufficiently satisfactory. 
The new dignity conferred upon the civil side will, 
however, mark its independence in a way which all 
may see, and therefore is to be welcomed. It is, more- 
over, a sound principle to put matters on such a footing 
that harmonious working does not depend on good will 
and tact between indivndual officials. It is best to guard 
against the possibility of some future lawyer-minded 
Chief of the Air Staff trying to exert a constitutional 
right to interfere with the civnl side. It was an im- 
probable possibility’, but now even that possibility has 
been definitely removed. 


THE AIR MAIL PROPOSALS 


The proposed times for the journeys and the present times are 
as follows : — 



To-day’s 

Proposed 

To-dav'» 

I’roposed 


Times 

Times 

Times 

Times 


Days. 


Dava. 

Days. 

India 

,. 6i ...Just 

over 2 

Singapore 8i 


East Africa .... 

.. 6i 

2i 

.Australia 





iBrisbanei ... 

7 

The proposed number of journeys per week is : — 




4 or 5 

South Africa 

2 



3 

Australia 

2 

Singapore 


3 



The proposed postal charge of " about l\d.” compares 

with 

the following 

; — 





Per half-outicc. 

Per haU-ouuce. 


Rates up to 


Rates up to 



November 

To dav’s 

November 

To-day's 


• 954 - 

rates. 

17. 1934. 

rates. 


d. 

8. d. 

d. 

s. d. 

Egypt 

3I 

. 0 3 

SouU) Africa lo 

. 0 6 

Palestine 

.d .... 

• 0 3 

India S 

. 0 6 

Sudan 

Kenva 

5 ■■■• 

. 0 3 

. 0 6 

Malaj’a Ii 

.06 

N . khodesia . 

9 •••• 

. 0 6 

Australia — 

• I 3 
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The Outlooks 

A Running Commentary on Air Topics 


Hood or Metal? 

/ T is now some years since Flight first called attention 
to a growing tendency to revert to wood construction 
in small civil aeroplanes. We recalled that when the 
original Air Ministry stipulation concerning all-metal con- 
struction was made, the main rea.son was not the 
superiority of one material over another, but purely a 
question of obtaining adequate supplies of wood in tim<‘ 
of war. It was also pointed out that silver spruce for 
wing spars was the material most likely to become scarce, 
and that there seemed to be no very logical reason for 
banning other woods for other structural work. 

In his article in The Aircraft Engineer this week, Mr. 
H. J. Pollard examines the question of whether or not wood 
is reallv a satisfactory material from the structural point 
of view, and comes to the conclusion that it is less satis- 
factory than metal. We imagine that he may be chal- 
lenged on certain of his contentions, apart from the refer- 
ence to “factories ill-equipped for metal work.” We have 
in mind the largest factory producing civil aeroplanes in 
thi.s countrv*. This is an entirely new one, and it is difficult 
to believe that it has been and is being equipped largely 
for wooden construction of aeroplanes merely because it is 
cheaper so to equip it. It would be interesting to have 
the views of readers on whether all-wood construction is 
really, as Mr. Pollard appears to believe, a retrograde step. 

The K.L.M. Tragedy 

MONG all the world air transport concerns none has 
done more to prove the reliability and safety of air 
travel than K.L.M. , and the whole world will sym- 
pathise with thtmi in the loss of their mail-carrj'ing Douglas 
near Rutbah Wells. 

It is doubly unfortunate that this ill-fated machine 
should, by reason of its amazing performance in the Eng- 
land-Australia race, have been made a symbol of every- 
thing that modem air travel should mean. The Press, in 
making front-page news of the “flying hotel,” as they 
called K.L.M. 's Douglas D.C.z, have also been making the 
general public see just how comfortable, how fast, and 
how reliable a modern air liner can be. 

Tragedies are inevitable in the development of a new 
form of transport, but this is a public rather than a private 
tragedy, coming just when great developments have been 
announced. 

Closed~in Fighters 

C OVERED cockpits for single-seater fighters are being 
experimented with, as Sir Philip Sassoon stated in 
the House of Commons the other day. A transparent 
cover over the pilot’s cockpit would interfere less with 
the flow of air, and so would improve the performance of 
the machine. A still greater advantage might be the 
greater ease of keeping the pilot warm when flying at high 
altitudes. 

One point, however, will have to be kept carefully in 
mind when designing such a cover, namely, that it should 
not in any way hamper the pilot if he needs to get out 
and come down by parachute. A complicated fixing of 
the hood might conceivably be jammed if hit by a bullet, 
and that might have disastrous results. One of the 


greatest advantages of the parachute is that in war the 
pilot feds that he will not be trapped if his petrol tank 
is set on fire by enemy bullets. If the cover were not fool- 
prcK)f in that respect, its disadvantages might be greater 
than its advantages. 


Bomber Classification 

HE old Royal Air Force designation of “day 
bomber” and “night boml)er “ is to disappear, and 
instead all bomber squadrons are to be classified as 
“light," “medium,” and “heavy,” with an additional 
dassification, "general purpose.” For a long time past 
we have been accu.stomed to talking about “general pur- 
{Mjse ” types, but that applied to aircraft and not io 
squadrons. A “G.P.” aeroplane was one which could Ire 
equipped either as a bomber or as an army co-operation 
machine, and could be ser\'ed out to squadrons of cither 
of those classes. The Itest-known G.P. machines were the 
“Wapiti” and the Fairey III F. In only one case did 
the Air Furce List recognise the term "G.P.," namely, in 
the case of the Fairey III F’s in possession of No. 8 
(Bomber) Squadron at Aden, though the unit is definitely 
called a bomber squadron. It is soon to have the ” V'in- 
cent,” which is one of tlie latest G.P. types. 

For the rest, the term, "light” bombers will include tlic 
"Hart” and “Gordon,” "medium” means at present 
the “ Overstrand ” and “ Sidestrand,” while “heavy” 
indicates such machines as the “ Heyford ” and “ Hen- 
don.” The term “night bomber” has l>een ralher a mis- 
nomer. The dark colour with which they are painted fits 
them specially for night work— even though they look 
dead white when caught in searchlight l>eams. In Air 
Exercises a few years ago the A.O.C. Wessex Bombing 
Area created something of a sensation by sending his 
"Virginias” by day up to what was called the Sealand 
Gap and bombing Yorkshire, to the great surprise of the 
A.O.C. Fighting Area. That showed the possible uses 
of the heac'y bomber by day, and paved the way for the 
new classification. 

Aeroplanes and Cars 

J "*AR too often a comparison is drawn between aeroplanes 
P and motor cars. The assertion is made that in a few 
years the sky will be full of privately owned aero- 
planes, buzzing in all directions and landing anywhere and 
everywhere. Actually, there is little or no analogy be- 
tween the two : it would be more truthful to say there is 
likely to be a slight similarity between the growth of 
shipping and that of aircraft. An aeroplane pilot, if he 
is to be a safe one, has to take into account the weather, 
wind direction, and many other factors, in just the same 
way as does the owner of a yacht. 

It is, to say the least of it, highly unlikely that aero- 
planes can ever become the vehicles of the multitude until 
a means is found of eradicating this dependence on a 
knowledge of navigation. The public are daily coming 
to look upon flying as an ordinary thing, and soon they 
will patronise air liners with the same readiness with which 
they patronise ships ; but the widespread use of light aero- 
planes will probably be left to the expert amateur for many 
years to come. 
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The Melbourne Race 
Discusses the F\ 
Austral 


{Left) Scoti and Black 
in their D.H. '‘Comet." 


T he Melbourne Air Race has been flown and won. 
That remark is meant neither as a platitude nor 
as a hoisting of one’s own colours. It is merely 
the statement of an established fact. But the 
mere statement of fact is not sufficient to dispose of such 
an event. History and the Press have made more of 
it, and because this is so one cannot so easily escape 
from it. 

At a luncheon the other day I spoke rather plaintively 
to a very’ responsible gentleman sitting beside me. I 
asked him and informed him (for my statement was 
both a plaint and a query), “ Is it fair, sir, do you think, 
that people should regard one as having assumed the 
mantle of a disciple simply because one happens in 
one’s professional capacity of pilot to have been partly 
responsible for the winning of the Melbourne Centenary 
Air Race? ” He laughed and agreed with me that if 
wasn’t. But the fact still remains that gracious people 
even now imagine that Irecause one was part of the 
crew of the winmng machine, a special deity' has sud- 
denly gifted one with the power to dictate policies to 
governments, influence private minds (actually a far 
harder thing), and generally influence Empire ail routes 
in a direction in which we all know they should go 
(though none of us is quite sure how a start could be 
made). 

At the moment of writing (and, tell it not in Gath, the 
moment is four in the morning of the day this has to be 
in the printer’s hands) the great line of Imperial Airw'ays 
has two machines speeding across the world. The first 
Australian air mail— that is, the first continuous and 
recognised air mail, Australia having done it before — wnll 
be in Australia by Christmas-time, perhaps to recom- 
pense the Australians for the gifts of baby lamb they so 
kindly send annually to these shores by the medium of 
the shipping lines. It takes well over a month to send 
a baby lamb from Australia to England by sea, and 
about a fortnight to send a letter to Australia by air mail. 
In spite of the longer time, the lamb will often arrive in 
much better condition than the air mail. But this is 


have been travelling from Australia I 

at this sp>eed for many years. J 

Forgive me, but that is really a dig 
at the shipping companies, and may 
also serve to hold up to public shame 
the fact that fifteen-knot ^ips are still 
permitted to carry the Empire mails. 

Were these shipping companies to operate thirty-knot 
ships it would seem (unless my mathematics are at fault, 
and this may well be so at this time in the morning) their 
schedule would be nearer a fortnight, much the same as 
that of Imperial Airways, who are operating, we are told, 
at a mean speed of over one hundred miles per hour. 
There seems to be something radically wTong some- 
where ! 

Of course, ships have a happy knack of cany-ing on 
during the hours of darkness, while aeroplanes have to 
be snugly tied and picketed almost the minute the sun 
sets, although on exceptional occasions such as inaugural 
services they are occasionally flown in the dark a little 


probably the result of much practice, for bab}’ lambs before dawn. 
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The Four ^inds 


ITEMS OF INTEREST FROM ALL QUARTERS 


Mr. Campbell Black Engaged 

The engagement was announced last 
week of Mr. T. Campbell Black — co- 
winner with Mr. C. \V. A. Scott, of the 
England-.'Vus'tralia Air Race — to Mi.<s.s 
Florence Desmond, the actress. 

Wright Brothers’ Celebrations 

Celebrating the W’right Brothers’ first 
flight of December 17, 1903, some seven 
thousand aeroplanes took part in air 
pageants in various parts ol the United 
States last week. 

Was it Vim’s? 

A report'from Honolulu states tliat 
pieces of wood resembling parts of an 
aeroplane have Ix-en found off Niihau 
Island, north-west of the Hawaii group. 
It is thought that these might be part 
of Mr. C. T. P. LTm's machine, which 
was forced down in the Pacific on Decem- 
ber 4. Since they came down there has 
been no further news of Mr. Ulm and hi.s 
companions. .Mrs. Ulm has chartered a 
motor vessel which will carry out a 
thorough search around the islands. 


j been used instead of ash. so saving ; 

: weight. The machine is also j 

I smellier than the usual type, but : 

: despite this he carried two passeii- j 

j gers weighing together 330 lb., j 

i and akso took 10 gallons of petrol. I 

I He would thus appear to have j 

I beaten all records as regards | 

j weight-lifting.” j 



TltRRETED : The forward gun- 
ner of the big French Llore et 
Olivier 208 bomber is protected 
from a 200 m.p.h. air-stream by 
this ingenious turret, which turns 
both in horizontal and vertical 
panes. 

The Modern Boy 

Discarding old-fashioned methods of 
travel, boys of King William's College, 
Isle of Man, chartered an aeroplane to 
Hj' home to Liverjiool for the holidays. 

Dutch Airmen Visit London 
Messrs. Parmentier and Moll, pilots of 
the Douglas air liner which took second 
place in the Melbourne air race, arrived 
at Croj'don on Tuesday of last week from 
Holland to attend dinners given in con- 
nection with the race. 


The Zucker Rocket Again 

-A further attempt to transport mail 
by rocket by Herr Gerhard Zucker 
ended in failure on Wednesday of last 
week. This time it was hoptil to fire 
the rocket, with 600 letters, from Lym- 
ington, Hants, to the Isle of Wight, but 
the pyrotechnic postman decided to go 
to Pennington — about one mile west- 
ward — instead. 

Belgian Avros 

Capt. Nyssens, of the Belgian Air 
Force — who is the son of Maj.-Gen. 
Nys.sens, Military and Air Attachd to 
the Belgian Embassy in London — 
arrived in England from Brussels last 
week on his way to Manchester to take 
delivery of some Avro machines for the 
Belgian Air Force. 

“ Qraf Zeppelin’s ” Million 

Wliile returning from its Christmas 
cruise- to South America last week the crew 
of the Graf Zeppelin received a broadcast 
me.ssage from Gen. Goring congratulat- 
ing them on the airship’s passing the 
millionth kilometre it has flown since it 
was launched in 1928. 

From Coii’puncher to Test Pilot 

Eight years of test Hying Boeing 
planes, including everything from tiny 
pursuits to large multi-motored trans- 
ports, have Ijeen completed by Les 
Tower, of the Boeing Aircraft Company, 
Sk-attle. Once a cowpu richer in Montana, 
Tower joined the Btwiug Company as 
draftsman in 1925 after completing an 
engineering course at the University of 
Washington. He gained flying experience 
noth the .Army Air Corps at Langley 
Field, Virginia, and started test flying 
Boeing planes in 192G. Since then he has 
taken up virtually every- new- type com- 
mercial and military craft coming from 
the plant. It is something of a tribute 
to both the machines and his flying that 
he has nev-er " gone over the .side.” 


I 

I Ticenty^five Years Ago 

I Front "Flight ” of December 25, 

: 190^- 

1 "... On the same day 

I (December 15) Paulhan made a 
i noteworthy performance. .Although 
: a gusty wind was blowing he de- 

j termiued to try a new Henry Far- 
: m--i 11 machine in which [>0]>lar has 



MAILS TO THE CONGO : The modified (and renamed) •• Comet ” ready for Mr. Ken Waller and 
M. Franchomme to carry the Christmas mails to the Congo. With the rear tank removed and 
with a mall compartment and a smaller tank in the nose, the machine still has a safe range of 2,000 
miles carrying 200-250 lbs. of mail matter. The " Relne Astrid ” left Brussels last Thursday. 
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A VARIABLE-INCIDENCE GYROPLANE 

Prelifninary Details of the Kay Gyroplane : Incidence of the Blades Variable 

at the Will of the Pilot 


This “ skeleton ” drawing illustrates the essential features of the head of the Kay Gyroplane. The small 
plan on the left shows how the rotation of the “ Z ” crank G imparts a lateral motion to the whole of 
the head, while the change of incidence for the blade is produced in the same manner with the 

“Z” cranks G' 


I N the wilds of Scotland, Mr. David Kay and his friend, 
Mr. John Grieve, have for some years been experiment- 
ing with a rotary-winged aircraft incorporating an 
ingenious sj'stem for varying the incidence of the 
blades. A prototype was built at Perth and tested with 
quite ‘a considerable amount of flying, not only by the 
inventor, but also by an Air Ministry official. The results 
obtained were so promising, and the interest shown in the 
machine so great, that it wcis decided to produce some 
improved machines, and the first of these is now practically 
ready for test flights at Southampton Airport. 

Structurally, the fuselage is a fairly straightforward 
welded steel-tube body with a conventional widespread 
undercarriage and an engine mounting in the front carrying 
a Pobjoy *' R ” engine working a four-bladed airscrew. 


The pylon carrying the rotor head above the fuselage is of 
steel tubes, and is particularly rigid, as, before taking off, 
the rotor has to lie sp>eeded-up to about 400 r.p.ni. 

This speeding-up is done by a straightforward power 
transmission layout from the rear of the engine vta a Ferodo- 
faced cone clutch and bevel gearing to a shaft terminating in 
a vertically toothed pinion driving on the internal teeth of 
a ring encircling the head. This pinion is mounted 
eccentrically, so that it is thrown out of gear when the head 
over- runs the drive. In this position the head is free 
to rotate and the autogyratory process starts. 

Four blades of fairly normal construction with tapered- 
gauge steel tube spars, wooden ribs and plywood covering 
are connected by Unks to the rotating portion of the head. 
This portion is mounted on a transverse “ Z ” crank, the 
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oscillation of which produces a lateral rocking motion 
of the head, and therefore of tin- complete rotor system. 
Tills motion is not at right angles to the centre line of 
the machine, so that a small pitching moment is involved, 
and this moment serves to counteract any tendency to 
climb or dive during turns. 

A “ spectacle '' form of control wheel operates this " Z ” 
crank for lateral control purposes. Fore and aft control 
is secured by a pull-and-push motion of this wheel, 
operating normal elevators, while direction is controlled by- 
pedals and a rudder. Fore-and-aft trim is secured by' a 
wheel -opera ted screw which gives a permanent tilt to the 
head. 

The incidence of the four blades is varied by mounting 
each link which secures the blade itself to the head on 
individual '' Z ” cranks. A screwed shaft runs right up 
through the head, operating small cranks and levers to each 
blade link for the rotation of these ” Z *’ cranks. The 
hand control of this variable-incidence system has various 
safety connections which ensures that the rotor can only- 
bo run up with the blades set in the position of no lilt. 

Briefly, the operation of the Kay Gyroplane is as 
follows : The rotor is run up to alxmt 400 r.p.m. with the 
blades set at negative incidence, and the drive mechanism 
is then released. At tlie same time the incidence of the 
blades is increased to a positive degree, when it is found 
that the momentum of the blades, which promptly slow 
down to about 230 r.p.m., serves to lift the machine from 
the ground. Releasing the drive, of course, transfers the 
whole output of the engine to the tractor airscrew, and as 
the machine moves forward the autogyration continues, 
resulting in a steady climb according to the amount of 
control used. 

A great asset of this system will probably be found 
when high-speed tests are made, as the accentuated coning 
angle which the blades take up when thVir incidence is 
high i.s naturally a serious drag-producing factor. With 
the Kay Gyroplane the incidence can be reduced at 
operational height so that the coning angle is reduced and 
therefore the drag, and the speed is increased. Thus it 
would seem that this machine embodies the same effects as 
a slotted, flapped, variable-area and v’ariable incidencj; 
fixed-wing aircraft. A further point of value in the 
variable incidence is the braking effect which can be 



General arrangement drawings of the Kay Gyroplane 
in experimental and not production form. 


secured at the moment of landing by an increase in 
incidence, so that extremely gentle landings can be made. 
Finally, setting tlie incidence at a negative value 
immediately on landing precludes any possibility of the 
machine blowing over in gusty winds. 

There arc, of course, many other points of great interest 
in this machine, with which we hope to deal after flying 
trials have bf-ei made. 


BUILT TO AN IDEAL 

The Aero Research “ Snark.’* High Gross-Tare Weight Ratio. 


T o the design of Dr. N. A. de Bruyne, Aero Research, 
Ltd., of The Aerodrome, Newmarket Road, Cam- 
bridge, has constructed an interesting wooden canti- 
lever monoplane to seat four persons. Powered with a 
"Gipsy Major" engine of 130 h.p., the aircraft was flown 
last week for the first time by its designer, who reports 
that it handled well and landed at a very low speed. 
Bad visibility made it impo.ssible to obtain accurate data, 
but the top speed appeared to be about 120 m.p.h. 

The "Snark," to give the machine its name of some- 
what cryptic derivation, was designed fer the personal 
use of Dr. de Bruyne, who required an economical low- 
wing cantilever monoplane with folding wings m which 
a low wing-loading was reconciled to a good ratio of gross 
to tare weight. After three years of research the com- 
pany believes that these requirements have duly been 
met, as the tare weight of the "Snark ” is i,i8olb., and 
the gross weight (which may be increcised later without 
alteration in structure weight) is 2,20olb. This gives a 
wing loading, based on full load, of q.blb. /sq. ft. 

Although apparently conventional in design, the wing, 
which is covered with plywood, is believed by the de- 
signer to be the first of its type to have been stressed 
analytically. Within the wing, the trailing edges ot 
which are swept forward, are luggage compartments, 
situated over the C.G. of the machine, and further out- 


board are tanks tor thirty-two gallons cf petrol. Thus, 
it is claimed, the loads are well distributed. The pilot 
and one passenger sit over the front spar, and the remain- 
ing two passengers are seated over the rear spar. Dtfler- 
ential ailerons are fitted, with their operating mechanism 
(which embodies neither cranks nor chains) enclosed with- 
in the wing. The empennage is of cantilever construction. 

A very large amount of work has been done by the 
company on the stressing of plywood-covered fuselages, 
one of which is employed for the "Snark." Another 
example, incidentally, has been purchased by the Air 
Ministry and has passed all its tests satisfactorily. 

Dual controls ore fitted, embodying duplicated rudder 
pedals and a central control column incorporating a " flop 
over " device. The elevator control wires run straight 
from the control colunm to the elevators, and are entirely 
enclosed within the fuselage. It is jxissible to remove the 
front flooring of the cockpit to expose the control 
mechanism, and there is a large inspection opening behind 
the rear spar. 

Each half of the nine-foot-wide undercarriage, which is 
of the company's own construction, has but one moving 
part. Brakes are fitted, and are operated by a centrally 
mounted column. When the brakes are "on” the eleva- 
tors are automatically locked in the " up " position. 

{A photograph of the machine appears cm page 1386.) 
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THE GATEWAY h EAST 


Part IV . — The Airport and City oj 
Baghdad : the Return Flight to 
England 

By C. N. COLSON 

B aghdad aerodrome lies west of the city and is a 
credit to those responsible for its establishment. It 
is in an extremely important position — one, in fact, 
which may be called a key position in our system of 
Empire air routes. Under the original direction of Mr. 
Gumbley, it was laid out admirably with veiy modern 
equipment, night landing facilities, a “ shadow-bar ” flood- 
light, and a well-planned, imposing administrative build- 
ing. The landing area is now large enough to give 
2,ooo-yd. runways, and, like those of most desert aero- 
dromes, the approaches are entirely urtobstructed. 

The Eiigland-AustraJia Race has drawn attention to a 
fact which has long been obvious to everyone connected 
with the expansion of our air system — namely, that 
Baghdad lies on the shortest practical course between 
England and our possessions further east, such as India 
and Australia. The Iraqi Government is therefore to be 
congratulated not only on carrying through Mr. Gumbley ’s 
plan for the airport but also for the helpful attitude which 
it adopted during the Race, and the way in which it 
backed up Mr. Bailey, who, now that Mr. Gumbley has 
retired, is in charge of civU aviation. 

Returning to matters which directly affected our flight, 
pilots arriving in Iraq must be careful to see that they 
have a Bill of Health showing that there is no .serious 
epidemic in the place they last left. The authorities view 
the risk of cholera and similar illnesses extremely seri- 
ously, and failure to jiroduce the necessary Bill of Health 
will mean considerable delay. As in other ea.stern 
countries, it is useless trjdng to hurry the officials unduly, 
and diplomacy is the method to employ if vou want to 
get your passports. Customs clearance, and so on put 
through quickly. Our leaving, on the Monday following 
the Race, was considerably delayed by our omission 
to give the authorities t^velve hours' notice of our intended 
departure ; visiting pilots will do well to re- 
member this. 

Charges at the aerodrome are fairly 
reasonable ; our bill for landing fees and 
housing for five nights was a little over 
£4. One point which struck us was the 
placing of the main airport building so that 
all the dust thrown up by aeroplanes land- 
ing and taking off is blown towards it by 
the westerly wind, which, we were told, 
is the prevailing one. Probably questions 
such as that of possible flooding dictated 
this placing, although a bund has been 
built right round the aerodrome sc that it 
should be immune in this respect. 

Baghdad itself is fascinating to those who take sufficient 
interest in the East to look deeper than the inevitable 
dust and other aimoyances, like flies or even more viru- 
lent insects. The glorj' of its former days has departed, 
but the spirit still remains and is to be found in unexpected 
corners by thpse who seek it. The almost prim orderliness 
of the Egyptians in Cairo and Alexandria does not exist. 
You see, instead, little e\'idence of wealth, a far greater 
variety of dress and head coverings, umnade roads, ram- 
shackle shops with cheap American and Japanese goods, 
a struggling mass of humanity with widely differing racial 
characteristics, and only very little attem^ at control and 



\ busy market street in Tunis. 


regulation Those who come into contact witli tlie 
educated Iraqi find a lot to be admired. They are widely 
read, with a grasp of world affairs that is surprising, and 
a very strong [>ro British feeling, although this last quality 
seems to be mainly coniinefl to the younger generation ; 
among the older men there are many who feel verj' differ- 
ently. 

Our return journey vari<‘d from our outward one in 
several places, and I shall confine this iirticl.-; to dealing 
with the various differences. 

We left Baghdad early in the morning, 
although not as ciirly as had been in- 
tended, because of the delay caused by our 
not having informed the authorities before- 
hand. When we arrived no one told us 
that this was necess;»ry, so we felt some- 
what wrathful at the delay, which meant 
that we should not b«: able to reach Cairo 
that night. 

Between Baghdad and Rutbah Wells 
and then on to Amman we covered the 
same route as the outward journey, and 
were once again rather overcome by the 
di-solation ov»-r which we had to fly for 
hours. We refuelled at Amman at 
quickly as we could, still in the hope that we might have 
miscalculated the time of sunset, and that we might, there- 
fore, be able to reach Cairo, but a head wind over the 
Jordan Valley finally decided the matter for us, and by 
the time we reached Gaza it was obvious that we should 
have to stay there for the night. 

Gaza is a large, open desert aerodrome operated by 
Imperial Airways and the Air Ministry, and fees of 12s. 6d. 
for landing and 12s. 6d. for housing are charged. In addi- 
tion. Imperial Airways charge another 5s. for handling the 
machine. The company also runs the rest house for the 
benefit of their own passengers and for people like ourselves 


This is the concluding 
instalment of Licut.- 
Com . Colson 's deseri ption 
of the journey which he 
made on behalf of 
•' Flight " to investigate 
the conditions that the 
pilot is likely to en- 
counter ; in h is next 
article, he will set out his 
general conclusions. 
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These photographs show, left to right: Soldiers of the Iraq Army guarding McGregor’s “ Hawk ” (which finished fi 

Frenchman who had driven a motor cycle and sidecar hundreds of miles across 


They admittedly give very good service, but iis. 6d. each 
for a small double room, with 3s. 6d. for breakfast and 
7s. 6d. for dinner, is a somewhat high bill to have to pay 
for one night in the desert. However, we had no choice 
about the matter, and it was pleasing to have a clean, 
comfortable place, with excellently served meals. 

Leaving Gaza early next morning, we made the trip to 
Almaza Aerodrome in just over two hours. Although we 
had to get back to England by November 1, we felt justi- 
fied in spending the rest of the day in Cairo so that the 
members of our crew who had never been there before 
could see what it was like. First of all, accompanied by 
Mrs. Stanley Leigh, wife of the manager of the Socony 
Vacuum Company, we made a circuit of Cairo, while Mrs. 
Leigh very kindly pointed out the chief points of interest. 
After landing we visited the Museum to have a look at 
the magnificent finds made in the tomb of Tutankhamen, 
and then spent the rest of the day in visiting the Citadel 
and other places of interest. In the evening we had the 
pleasure of entertaining Sir Quintin Brand, Director 
General of Civil Aviation in Egy'pt, who was able to tell 
us all about the extensive development work going on 
under his direction. 

Next morning we again flew via Mersa Matruh and 
Tobruch to Bengasi, where we had to stay the night. 
Bengasi is one of the places on the North African coast 
which the Italian Government is doing its best to develop 
as fashionable watering-places, and under the guidance of- 
the British Vice Consul, Mr. Ellul, we had a Ux)k at the 
wonderful promenade, the harbour, and some of the newer 
wide streets which are being laid out. 

Sirte to Trifjoli 

Leaving Bengasi early next day, we again went straight 
across the Bay to Sirte, where our wireless operator friend 
once more received us enthusiastically. We had to dis- 
appoint him on this occasion, because we were determined 
to reach Tunis that night if possible. After a quick refuel- 
ling we were soon on our way again, and a comfortable, 
unev'entfuJ flight of just over two hours got us to Tripoli. 
We had to run through several rainstorms on the way, and 
at one time it really looked as if the clouds were going to 
close right down on us, but, luckily, it did not get any 
worse, and eventually we got through without any undue 
trouble 

When we reached Tripoli the weather cleared up, and 
we were welcomed by the Cximmandant, a very cheerful 
and helpful Italian officer, who had had the enviable experi- 
ence of flying to New York and back with Air Marshal 
Balbo. I think the Italian officers were quite disappointed 
when we said that we could not stay to lunch, as they 
had been looking forward to meeting us again and ha\dng 


a "party,” but we had to spend a day in Rome on the 
way back, which allowed us very little time to lose if we 
were going to keep up to our schedule and arrive in 
England by November i. 

From Tripoli we flew straight across the sea some little 
way north of the Kerkena Islands to the coast south of 
Tunis. When we approached the coast the weather got 
really bad, and our chance of getting through before night- 
fall looked rather slim. However, w-e pushed on through 
the rain and low cloud, although, unfortunately, it meant 
that we had to go round the mountains which lie a little 
w'ay South of Tunis, instead of going direct over them 
as we wanted to. When we got round the other side the 
weather was a little better, and we were able to appre- 
ciate that we had at last left desert country and could 
feast our eyes on green fields and low shrubs. Except 
for date palms there didn’t appear to be very much in the 
way of trees about, but, nevertheless, it was a great relief 
to see green things again. Tunis aerodrome lies a good 
long way from the town, and is on the north-w-est side of 
the Bay. Actually, I believe it is nearer Carthage than 
Tunis. 

Ruin.s of Carthage 

As there was still about an hour of daylight we thought 
this was a good opportunity to see something of this his- 
torical place, and so the Shell manager very kindly lent 
us his car to take us out to an hotel, where we had tea 
before going round the ruins. Back in Tunis at the 
Majestic Hotel, we accepted the offer of the Shell Com- 
pany to let one of their representatives show us round the 
city on the following morning before leaving for Cagliari 
in Sardinia. 

Tunis is an extremely interesting city, particularly for 
those who like to study the difference between English, 
Italian, and French control in Africa. Wg were told that 
times had been very hard indeed for the inhabitants, be- 
cause, as in Cairo, tourists are oue of their staple 
‘ ' trades, ’ ’ and for the la.st two or three years there has 
been very little touring. 

Tunis is French territorj'. and so the charges were the 
same as other aerodromes in France, namely, 14.40 fr. 
for landing, 6.0 fr. for housing, and 3.90 fr. for Customs 
clearance. The aerodrome is fairly large, with a good 
hangar wherein are the aeroplanes of the flourishing local 
flying club. As we were leaving here for Italian territory' 
it was necessary to have our cameras sealed again, for 
which the French aerodrome authorities charged us 3 fr. 
each I 

Having satisfied ourselves that it was practicable to fly 
fairly long distances across the water, we decided to get 
to Rome by making Cagliari the next night, and tten 
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going on to Rome the following morning. The alterna- 
tive would have meant going right round the Italian coast 
after crossing to Sicily — a very much longer trip, which 
would have cut short the time we had allowed ourselves 
in Rome. 

Our flight acros.s to Sardinia was peaceful and quite 
without incident. North of Tunis there is a prohibited 
area, which is annoying, as it necessitates a long westerly 
divergence from the direct route across to the island. 
There are some small islands a few miles north of the 
African coast, which gave us a good check for our drift, 
and enabled me to give Morton the course which brought 
us without alteration straight into Cagliari. 

The aerodrome at Cagliari is large and ver\- militaiy. 
The Italian officers and men were all interested, and 
examined our “Dragon” from bow to stern, paying par- 
ticular attention to the PB. automatic pilot. They photo- 
graphed the machine from various angles, and took down 
full details of the performance. We were told it was for 
official records, but why didn't they write to D.H.’s or 
read Flight if they wanted to know all about a “ Dragon ”? 
It would have been so much easier. 

Cagliari has one of the largest hangars I have ever seen. 
The amount of money being spent on the development of 
the aerodrome must be colossal ; there are extensive power 
houses and barracks, and they told us that it was going 
to be one of the most important aerodromes outside Rome. 
In spite of this blatant militarism they were all ver>' help- 
ful, and assisted us in every way they could, especially 
with the repair of a puncture in the tail wheel. 

It is a long driv'e into Cagliari town, and after we had 
finished refuelling we had a “rattling” lift sitting on the 
petrol tins of the Shell lorry. We stayed at the Hotel 
Modemo, as that had been recommended to us by the 
Officer of the Day at the aerodrome. The fexx! was good, 
and, except for the noise of traffic outside, we were quite 
comfortable. 

A Hectic Ride 

Next morning wc had the most terrifying ride any of 
us had ever had. Our taxi driver was brimming over with 
good spirits and garlic, and obviously jubilant at getting 
the job of taking six Englishmen and their luggage. How 
we all got into his ramshackle car is a mystery, but how 
we survived that ride is a greater mystery. Our garlic- 
surrounded driver kept his foot down hard the whole 
way, and constantly let go the wheel to point to the 
speedometer. Thank heavens, everyone else on the road 
seemed to enjoy the joke, and helped by getting out of 
our way ! 

We bad to pay the same aerodrome charges as at Pisa : 
28 lire for landing, 28 for housing, and 28 for taking-off. 


Once more we had bother with getting weather reports 
until after g a.m., and when we got one from Rome we 
had to wait, becau.se there it was thick tog. Eventually 
We got away at 10.30, and reached Rome in a little under 
three hours. We had to go up the Sardinian coast some 
way, because the whole area north of the town is pro 
hibited, and, after striking out across the water, the flight 
over the sea was uneventful. 

Rome lies well inland on a plain, so the fog was still 
hanging about, making it difficult to see the city, and 
we began to think that our lack of a drift .sight had led 
us astray. However, it was all right, and dead on our 
E.T.A. we arrived over Littorio Aerodrome. 

In Rome again we were most kindly looked after by 
Messrs. Vetta and Scriabine, who showed us the seaplane 
j)ort of Ostia, where the pilots of Ala Littoria land the 
Savoia S.66 flying boats in a narrow stretch of the Tiber, 
and where the extremely mod<-rn commercial airport has 
been built. We also visited many of the historical build- 
ings, and wished that we could sffiy for a week or more. 
The next day was October 28, the anniversary of the 
entry of Fascists into Rome. Mu.ssolini was celebrating 
it t)v inaugurating the combining of all the Italian air- 
line companies into one concern called Ala Littoria, and 
also by opening numerous roads and buildings. We heard 
that he inspected our “Dragon,” and showed interest in 
its comfortable upholstery. 

To France Again 

The next stage home was a flight straight across the 
.Mediterranean, over the islands .south of Elba, .Monte 
Cristo, the northern end of Corsica, to Cannes. After pay- 
ing 13.90 lire each for landing, taking-off, and housing, 
we got a fair weather report, and took off from Littorio. 
As it turned out, the weather wasn’t very grand, and after 
Corsica we had to fly above or in the clouds for a great 
part of the time. However, despite numerous alterations 
of course when I decided that the wind had changed, we 
arrived, and by 3.20 p.m. had landed and were having 
a drink with M. Millet, the genial secretary of the local 
flying club which runs the aerodrome. 

The landing area is not very large, and. to our “ desert- 
acclimatised ” eyes it did not look invdting, but Morton 
had been there before and landed without any difficulty. 
We spent the night in the Hotel Georges V. It was excel- 
lent, quiet, cheap, and good. 

Next morning we had to fly to Marseilles round the coast, 
as the fog was thick over the mountains. When we 
arrived it was thicker than ever, and we had to while away 
the rest of the day watching French Air Force pupils land- 
ing high-speed fighters — a thrilling sight! 

The final part of our trip covered more or less the same 
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ground as we had passed over on our way out. We got 
away from Marseilles next morning and landed at Lj'ons. 

Lyons is a fine airport with very modem buildings. 
Excellent meals can be obtained there, and the aerodrome 
is a well patronised stopping place for those flying be- 
between Paris and the south coast of France. Weather 
reports are easy to obtain, and, incidentally, are essential, 
as tliere is a very bad stretch of country between Lyons 

and Paris. We 


were luckier 
this time than 
when we flew 
out, and three 
hours' flying — 
we had a 
head wind — 
brought us to 
Le Bourget. 

That night 
we spent in 
Paris. Next 
day we found 
the weather 


“ OR " ready to leave Baghdad. 


was very bad indeed, with low clouds right down on the 
ground, and we were not able to get farther than Berck, so 
once again we stayed at the Hotel Terrasse. 

It cleared up the next morning, and a quick flight 
to Croydon ended our voyage. There the "Dragon” was 
returned to the care of Rollason’s, and, despite the amount 
of hard work it had done, we learnt subsequently that very 
little indeed wanted attention. 


The outward 
and homeward 
routes taken by 
the “ Dragon." 


CORRESPONDENCE 

The Editor does not hold hitnselj responsible for opinions expressed by correspondents. The names and addresses of the writers, not 
necessarily for publuation, must in all cases aie^ompany letters intended for insertion in these columns. 


WIRELESS 

[2986] VV'liile in America recently I was shown a report on 
aviation radio in Europe, written by an American after a visit 
to this continent. He wrote (in 1931): — 

"It is particularly interesting to note that no attempt 
has been made to shield the motor ignition system or to 
properly bond the aircraft. The iiLstallation system and 
equipment are quite amateurish as compart to the 
average American installation.” 

To which he might now add that we in Europe have been 
guilty of putting pleasure before business, by virtually 
monopolising the medium long waves for purposes of broadcast 
entertainment, and that we are quite capable of repeating that 
blunder when the European frequency allocations for television 
are decided. 

It is evident to all who have any knowledge of the present 
position that a determined effort must be made to obtain clear 
channels for future aeronautical requirements, and that these 
are now only to be found in tlie short wave bands. But in 
order to utilise these, efficient bonding and engine screening 
will be mandatory. The latter, however, will be more costly 
(and also less satisfactory) if it is left for the purchaser to 
install as an afterthought. Without going so far as to suggest 
that every commercial aircraft should be sold fully screened, 
1 would certainly invite purchasers not only to bear in mind 
that in a year or two they will almost certainly require this, 
and may therefore do well to have it at once, but also to 
satisfv themselves that in all future commercial aircraft de- 


signed for their use, better provision is made for the stowage 
and rapid removal (for servicing) of the radio equipment they 
are going to need. 

And they may reasonably enquire, also, how long it will be 
before the historic windmill (which is so rapidly disappearing 
from the countryside) gives place in turn to the more generally 
useful engine-driven generator. 

RODERICK DENMAN, M.A., A.M.I.E.E., A.F.R.Ae.S. 

Heston. 


THE FRENCH AGREEMENT 
[2987] Imperial Airways have just completed arrangements 
with France whereby our machines will be able to fly over 
that countrj' on the way to South Africa and Australia. 

I hold no brief for Airways themselves, but might I suggest 
that by the very conclusion of this arrangement a specific argu- 
ment has been set up against the extension of Government 
subsidies so far as overseas routes are concerned to any organ- 
isation but Imperial Airways, Ltd.? 

There is no institution equipped with the same bargaining 
power, which is so essential in the planning of international 
air routes. To encourage other organisations to tackle this 
highly delicate and diplomatic problem would merely be to 
invite failure. M. McKlNLEY. 

London, N.W.2. 

[The agreement applies at present only to aircraft in transit, 
but negotiations continue. — ^En.j 
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MOMENTOUS EMPIRE MAIL PLANS 

Sir Philip Sassoon's Amwiincement in the House : All First-class Mail by Air : 
More Frequent a?id Much Faster Services : A i\d. per II alj -ounce Rate 


I N the House of Commons last Thursday the Rt. Hon. 
Sir Philip Sassoon, M.P., Under-Secretary of State for 
Air, made a most important announcement on the 
subject of the immediate future of Empire air mail 
services. 

Sir Philip Sassoon said lie would, witli the permission 
of the House, make as full a statement concerning the 
development of Empire Air Communications as was 
prissible at that stage, on behalf of the Secretary oi State 
for Air and also of the Postmaster-General, without whose 
activ'e support the scheme could not have been evolved. 

The proposals were of a far-reaching character and 
represented the results of many months’ work by the Air 
Mini.stry and the Post Office, in consultation with Imperial 
Airways. They were approved by His Maje.sty’s Govern- 
ment in the United Kingdom in the late summer, and 
full details were sub.sequently communicated to the other 
Empire Governments concerned. It would be appreciat.d 
that, until the views of all the Governments concerned 
had been received, the scheme must be regarded as a 
basis for discussion only, since their agreement and co- 
operation were es.sential. He w'ould repeat, this scheme 
depended for its realisation upon the willing co-operation 
and support of all the Governments concerned, so that 
the w'hole matter rested at present on a purelv provisional 
basis, and his statement that afternoon mu.st not be taken 
as prejudging the issue. 

The scheme contained three main features. In the first 
place there was to be n very material improvement on 
present-time schedules between the scweral parts of the 
Empire concerned; secondly, there was to he a substantial 
increase in the frequency of services ,' and thirdly, all first 
class mail to the Empire countries covered by the projected 
services was in future to be carried by air. 

As regards schedules, the .scheme as suggesterl to the 
other Governments concerned envisaged a schedule of just 
over two days to India, tw’o-and-a-half days to East 
Africa, four days to the Cape, four days to Singapore, and 
seven days to Australia. As regards frequencies, provision 


was made for four, or possibly five, services a week to 
India, three services a week to Singapore and to East 
Africa, and two to South Africa and Australia respectively. 

With regard to the letter rate proposed, he could as yet 
say nothing definite, but they hoped that in so far as 
letters jKJsted in the United Kingdom for Empire destina- 
tions were coi\cerned, and subject to the siicccssful outcome 
of negotiations with the Empire Governments, it might 
be in the region of tlie present Empire rate of ijd., but 
this would apply per half-ounce instead of to the first 
ounce as at present. Correspondence covering at least 
eight sides of special light paper could be sent within the 
half-ounce limit. It would, of course, be for the 
other participating Governments to fix their own postal 
charges. 

air Philip went on to .say that an integral feature of the 
scheme was a comprehensive programme for the develop- 
ment of the ground organisation of Emjure air routes on a 
basis which would enable the service.s — which would cater 
for passenger as well as mail traffic — to operate by night 
as freely as bv day. 

Finally, he w'ould add that it would not be practicable 
to give further details as regards finance, types of aircraft, 
etc., until the negotiations with the other Governments 
concerned w'ere comj)leted ; and, in particular, he could 
as yet give no date for the inauguration of the scheme. 
The provision of the necessary fleet, ground organisation, 
etc., would require a period of something like tw'o j'ears 
before a project of this magnitude, constituting as it did 
the largest step forward which had yet been taken in the 
developmenf of Empire air communications, could be 
brought int(T full operation. 

Sir Philij) concluded by saying that, on tlie postal side, 
the Postmaster-General had asked him to make it clear 
that there was little f>ossibility of introducing the lid. 
postal rate for Imj>erial first-class corr(.*spondence carried 
by air before 1937. 

[A leading article on this subject appears on pag<“s 
1371 and 1372.] 


Important Irish Development 


T he Irish Free State Goverument is about to set up a 
committee to inve-stigate the claims ot civil aviation for n 
subsidy from the public funds. This body, w'hich will hold its 
meetings in private, will be principally comjK>sed of business 
men who have had some experience of aviation. Members and 
former members of the Irish Aero Club’s Council are also ex- 
pected to be invited to serve on the committee which will hear 
evidence from experts. 

The decision of the Minister for Industry and Commerce to 
institute, an inquiry follows the prop<rsals recently submitted 
by a new organisation, Aerlingus Eireann Teoranta (.\ir Fleets 


of Ireland. Ltd.), for the operation of a State-aided air service 
between Dublin and London. 

Our Dublin correspondent recalls the fact that, during the 
Administration of the late Government, a similar committee 
was set up and reported that it considen'd Government financial 
assistance essential for the operation of a service between the 
Free State and Great Britain — at least during its "teething” 
years. As there was very little money available at the time 
the scheme was not carried out. It Ls understood that 
the service to Lomlon may be put into operation in the Spring 
of 1035, British machines will probably be used. 


Diary of F'orthcoming Events 


Club Secretaries and others are invited to send particulars of important fixtures for inclusion in this list. 

Dec. 29 


Association Football, R.A.F. v. Oxford University, at 
Ilford. 

193.S 


Jan. 7. 


“Imperial Air Routes. 
Snowden Gamble. 


R..Ae.S. Lecture by Mr. F. 


.Ian. 29. Newcastle-on-Tyne Aero Club Annual Dinner and 
Dance, Barras Bridge Assembly Rooms, NewcasUe- 
on-Tyne. 

Feb. 8. “ Ice Formation in Carburetters.” R.Ae.S. Lecture 

by Mr. L. P. Coombes. 

Mar, 1. “Fuels for Aircraft Engines." R.Ae.S. Lecture by 
Mr. E. L. Bass. 


Mar. 5. 
.Mar. 15. 
Mar. 29. 
Apr. 12. 
May 


“ Problems of Cold Presswork." Joint R.Ae.S. and 
Inst. ,\.E. Lecture by Dr. H. Gough and Dr, Deseb. 

“New Developments of the AutogIro." R.Ae.S. 
Lecture by Senor Juan de la Clerva. 

“Piloting Commercial Aircraft." R.Ae.S. Lecture 
by Sgd. Ldr. II. G. Brackley. 

“ Commercial Aircraft.” R.Ae.S. Lecture by Capt. 
G. de Havilland. 

WUbur Wright Lecture, R.Ae.S., by Mr. W. D. 
Douglas. 



1384 


FLIGHT. 


December 27, 1934. 


%^^Y77VG 

/A SECTION FOR OWNER-PILOTS 
AND CLUB MEMBERS 


M y stay at Baghdad was rather more prolonged than 
I had intended, but interesting, nevertheless. I find 
all along the route that one’s progress is apt to be 
retarded by the hospitality of the people one meets, and 
at times it is only with considerable diplomacy, or at the 
risk of appearing ungracious, tliat the journey is continued 
without undue delay. 

At Baghdad 1 met a relative. Air Vice-Marshal Burnett, 
H.A.F., who is A.O.C. the British Forces in Iraq, and 
received a pressing invitation to stay. I should like to 
pay tribute to the efficiency of this fine 
Force, which is upholding British prestige 
so well in the Middle East. 

The real reason, however, for the fact 
that I found it necessary to stay here two 
days may be mentioned as a warning to 
others contemplating a flight over the 
same route. Before starting, I had, of 
course, arranged — through the A. A. — for 
the required permit to fly through Persia. 

Owing to the delay at the commencement 
of the flight, my schedule was consider- 
ably set back, and it was seen that by 
the time I arrived at the Persian frontier 
my permit would, due to a recent enact- 
ment, have expired. As soon as this fact was discovered, 
a fresh application was put in from London, and arrange- 
ments made for the permit to be sent direct to the authori- 
ties at Baghdad. Official wheels, however, move slowly, 
and on applying at the British Embassy I found that the 
permit had not arrived. Mr. Ogilvie-Forbes, the Acting 
Charge d’Afiaires, an Aberdonian clansman, was very 
helpful in my predicament, and I am also greatly indebted 
to His Excellency the Persian Minister, who spared no 
trouble to expedite the required permission. He was most 
courteous and wdred at once to Teheran, with the result 
that on the second day a telegram was received from the 
capital to say that I might enter the country and land at 
Bushire. 

Helpful Officials 

I N view of the difficulties some have met on the Persian 
section, I must record with appreciation the fact that 
I received every assistance from the officials en route. To 
avoid delays of this kind, however, it is desirable to 
arrange one’s journey as closely as possible to the proposed 
schedule and to make application for permits in good 
time. 

I cannot pass on without recording my general impres- 
sion of the airport at Baghdad. This is amazingly well 
equipped, with an hotel, fine station buildings and han- 
garage. There are good wireless facilities, and the layout 
and general equipment could hardly be better. It is quite 
surprising, after visiting other countries with a much 
longer experience of aviation, to find such a well -organised 
aerodrome. Imperial Airways are doing great work, and 
I have every reason to be grateful to their officials for the 
ready assistance received all along my route. 

My permit having arrived, some dates, grapes and pome- 
granate juice and a supply of water having been taken 
on board, I set off at 6 a.m. with the object of making 


Jask by nightfall. The 500 miles between Baghdad and 
Bushire took me yij hours, and I landed there to refuel. 
After a stay of an hour, I continued my journey to Jask — 
a further 500 miles — along the Persian Gulf, and arrived 
after dusk. In flying east, one has to bear in mind the 
fact that one loses roughly an hour in ever\' thousand 
miles, and, of course, the twilight is shorter in the tropics. 
I found, therefore, that a night landing was involved on 
several sections between Cairo and Calcutta. 

For night fl3'ing in such regions one reall\' needs a 
searchlight with a generator, and I have 
several times wished for a supply of 
parachute flares. It is to be hoped that 
a satisfactory’ flare of this t\’pe, similar 
to that in common use in America, which 
can be discharged electricallj’ from a 
bracket installed in the side or bottom of 
the fusedage or by hand through the 
medium of a special pistol, will soon be 
approved for use in British machines and 
produced in this country. I had some 
difficulty’ in finding the aerodrome at 
Jask, although there is a small lighthouse 
there which is kept up by the British as 
the Persians have not yet seen the 
necessity for supplying such equipment for the benefit of 
those making use of the aerodrome. 

A Night Landing 

T he ground staff, however, had put out some lanterns 
arranged somewhat on the lines of the system I pre\'iously 
described in these columns as being quite effective in such 
circumstances. With the help of these I made a good 
landing, and was told that I was only the second pilot to 
have landed at Jask in the dark. There I stayed at the 
K.L.M. rest house, dining with the. Dutch caretaker and 
his wife, a Persian cat and two nice Aberdeen terriers. 
Had there been a moon I had intended to fly the next 
stage through the night, but as there is no lighthouse 
between Jask and Karachi, I gave up the idea. 

I continued on the following day on the next hop of 
600 miles to Karachi, where I duly arrived w'ilhout inci- 
dent. I occupy my time on the long day’ flights by writing 
these notes and by trying to catch up w'ith correspondence. 
For this purpose I find a pad with a large spring clip, which 
fits on the leg above the knee, of great assistance. Just 
before leaving England I was presented with a bottle of 
fountain-pen ink which dries instantaneously, and this 
proved very useful indeed when writing in the air. 

Weather conditions along the route through Persia to 
Karachi were good. The dreaded sand storms or, more 
correctly, dust storms, are more prevalent in the spring 
and summer. The last stage to Karachi took me over 
the sea for a hundred miles or so, where I had to give up 
writing and attend to navigation. The presence of various 
kinds of fish swimming on the surface of the water was 
very noticeable at this point. I could make out large 
turtles, some of which must have weighed over one hundred 
pounds, and also what appeared to be dogfish and crabfish. 
I reached Karachi after seven hours’ flying, gladly enough, 
as my petrol was getting low. 


NOTES 

by 

LORD SEMPILL 
A.F.C., F.R.Ae.S. 
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FROM THE CLUBS 

Events and Activity at the Clubs and Schools 


L ancashire 

In addition to the Cliribtnia.s lutliilay, the l.ancashire 
Aero Club will be closed on Monday and Tuesday, December 
31 and January i. 

Novemtjer’s flying total was almost d(nil>le that for the 
corresponding month last vear. First Autogvroptic solos 
were made by Messrs. Gtiodfellow, Wilson and Gateuby. 

N orthamptonshire 

Had weather during the week ended December i6 did 
not handicap the flying at Sywcll, and a considerable increase 
in flying hours was shown, a number of these being put in by 
blind-flying pupils, one of whom. Mr. F. R. Wilson, has com- 
pleted his course. New members include Messrs. R. T. Benson 
and Mr. Eric De \’ille, and Mrs. Crossley is taking a course 
in advanced aerobatics. 

H anworth 

Flying hours for the week ended December Jj reached 
21 hr. 40 min — a very good figure, taking into consideration 
the very' heavy' rain and so on. Two “ A " licences were 
obtained by D. Wilkie and C. Mills, both of the Insurance 
Flying Club. Cross-countries were made by members to 
Paris, Stoke-on-Trent, Shoreham and Bournemouth. 

The reception after the marriage of Jlr. .A. L. ' 1 . Naish (a 
director of the Aircraft Exchange and Mart, Ltd.) and Miss 
Hetty Wincott on December 14 was held in the Hanworth 
Country Club. A formation of Blackburn B.2 machines from 
Hanworth, and a formation of " Moths " from Brooklands. 
flew over the church at Thames Ditton. 

H erts and essex 

Nearly 300 people attended the fourth annual dinner of 
the Herts and Essex Aeroplane Club on December 18. Mr. 
and Mrs. Mollison, as joint Presidents, read a gracious reply 
from H.M. the King to a telegram which had been sent to him 
expressing the loyal sentiments of the members. 

Mr. Mollison proposed the health of the visitors, and in doing 
so drew attention to the fact that the Club now numbered 200 
"A” licensed pilots amongst their members. Mr. Cathcart 
Jones, in reply, said that the trials of the England-Au.stralia 
race, despite the w'idespread organisation, had only served to 
emphasise the magnificent performance put up by their Presi- 
dent when, as Amy Johnson, she flew to .Australia without 
such organisation. 

Lt.-Col. Shelmerdine, Director of Civil .Aviation, presented 
the following Challenge Cujjs : The Wrighton Cup to Mr. K. J. 
Lindy; the Mollison Cup to Mr. V. A. Ercolani ; the Shelmer- 
dine Cui> to Mr. P. T. Buckingham ; the Margaret Blacksliaw 
Cup to Mr. D. C. Ma.son ; and the Janet Lady Brickwood Cup 
to Mr. L. F. P. MViters. After presenting the Cups. Lt.-Col. 
Shelmerdine drew attention to the progress the Club had made 
and to the fact tliat during the past vear they had risen from 
seventh place in the list of Clubs, according to the numl>er of 
hours flown, to fourth place He also jocularly hoped that 


the Club metnbers wt>uld not habitually make forced landings 
in the River Thames. 

Capt. F. .A. Mason. His Majesty's Postmaster, proposed the 
health of the Club, using impres-sive statistics of its progn-ss. 
Up to November this year the 395 members of the Club liail 
flow'll 2,5(14 hours and had gained 34 ” .A " licences; in the 
three years of their existence they had gained 122 "A" 
licences and flown 6,780 hours. 

Mr. S. .A. Pi-rrin replied to the toast ami praised tlic k«-eii 
way in which the members worked together to make a success 
of everything they undertook. Parmentier and Moll, sur- 
prisingly enough, looked in during the proceedings anil 
received a vocilerous welcome. 

XTORK COUNTV 

•L The annual Christmas party was held at the club on 
Decemln'r 15. Some 150 members and friends took jiart in 
the dancing and games, and the prizes were distributed b)- 
Capt. Norman Bl.ackburn. 

T ondon gliding 

The most interesting news of the month is the oflicial 
announcement concerning the National Altitude Reconl estab- 
lished on September 4 by .Mr. G. .M. Buxton. At that time 
it was iK-lieved that an altitude of 7,970ft had beeti attained, 
and the sealed barograph and other data were despatched to 
the Royal Aero Club for official confirmation. After investiga- 
tion. however, it has now been officially homologated at a 
highi-r figure, namely, 8.323ft. (2.537 metres). The true merit 
of Mr. Buxton's flight becomes more .appareut when it is 
realised that it is within the .small margin of 52 metres of the 
World's Record. The machine used by Mr. Buxton was an 
all-British Scud II Sailplane, and the club is naturally proud 
that both the designer and the pilot are club members. 

The advent of winter h.as had little noticeable effect upon 
club activities, although the lack of thermal lift has naturallv 
placed considerable restriction upon crf)S,s-country and high 
altitude flying. Many hours of hill soaring have, however, 
been recorded, the Falcon, Scud and Westpreussen sailplanes 
being particularly active, tlie last-named having made a 
numlier of flights for the purpose of testing a new type of low- 
reading (10-80 m.p.h.) air speed indicator, which has proved 
highly satisfactory, and is manufactured by Smiths Instru- 
ments, Ltd. Membership continues to grow at a satisfactorv 
rate, twentv-eight new members having joined since OcIoIkt. 
A new primary training machine has been added to the club 
fleet, which now totals ten. Yet another sailplane is on order. 

Memln-rs continue to show increasing interest in glider con- 
struction. .and the committee is at present carry'ing on negotia- 
tions which will enable them to provide facilities for glider con- 
struction, under exi>ert suiierv'ision. in London. The club year 
ends on January 31, but intending memlK-rs should note that 
by joining now they obtain full membership priv'ileges for 
thirteen months u[>on payment of one year's subscription. 


College of Aeronautical Engineering : Year’s Work Rcrictccd 


S O.ME five hundred people attended the annual dinner and 
dance of the .Automobile Engineering Training College 
and the College of .Aeronautical Engineering, held in 
London recently. 

The Principal. Mr. C. H. Roberts, in proposing the toast 
to the automobile and aeronautical industries, gave a brief 
account of the progress of the colleges during the past twelve 
months. This year, he said, had seen the termination of the 
training of the first aeronautical engineering students, all of 
whom had acquired suitable positions in the industry. In 
this connection, also, Mr. .A. H. Martin had been awarded the 
Mollison Trophy as the best aeronautical student of the year ; 
this student had been appointed a technical assistant at the 
Roy-al Aircraft Establishment, a post which he obtained in 
competition with 400 others. 

Mr. Roberts spoke of the great help w-hich the England- 
Australia Race had been to the industry, and expressed his 
gratification that they had with them Mr. Cathcart Jones. 
He also referred to the satisfaction they felt in the fact that a 
num^r of the College students had been asked to assist at 
Mildcnhall prior to the take-off of that great race — assistance 
which had been appreciated by the authorities. 


Sir .Malcolm Campbell replied for the automobile industry 
and Mr. H. R. Gillman for the aenmautical industrv. The 
latter deplored the continued imposition of jietrol tax on the 
users of aeroplanes. e.specially as the tax largely goes to swell 
the road fund. He thought [with justification — En.] that the 
College students were very well trained indeed, and that there 
was always room in the industry for well-trained men. There- 
after he o)>ened a slashing attack upon the Air Ministry and 
its regulations, while upholding the tenets of the Gorell Com- 
mittee as being a panacea for the ills ol the industry-. 


Qood M^ork at Belfast 

In the first three months' operation at the Airwork School of 
Flying at The Ards Airport, Belfcist, 194 hr. 25 min. have been 
flown. Most of this w-as done on the school's first Avro 
"Cadet." but during November another "Cadet" was put 
into service. 

As most ol the pupils have been trained " ab initio," very 
little solo flying was done in the first two months, though 
November returns show apj>roximately lO hours' solo to the 
credit of newly graduated pupils. 
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SCOTT AND BLACK HONOURED 


Welcome Home ” Banquet for the Australia Race Winners : Parmentier 
Presents together with Many Notable Figures in the Aviation World 


A “ 

and Moll 

N early nine hundred people attended a dinner at 
Grosvenor House, London, on December 19 in 
honour of Messrs. C. W. A. Scott and T. Campbell 
Black. The occasion was in the nature of an official 
welcome to the winners of the Englaud-Australia Air Race, 
and was >,’i\'en jointly by the Royal Aero Club, the Royal 
Aeronautical Societ\', the Air League of the British Empire, 
and the Society of British Aircraft Constructors. 

Lord Gorcll occupied the chair in the regrettable absence, 
through illness, of the Duke of Atholl, President of the Royal 
Aero Club. Lord Gorcll, who is chairman of tlie Royal Aero 
Club, read this telegram trom the Prince of Wales: — 

■' 1 am glad to hear that the Royal Aero Club arc entertain- 
ing Scott and Campbell lilack on Wednesday night, when I 
know they will be assured of a gre.'it welcome. Please give them 
my best wishes on their return home." 

Capt. Gwffrey De Havilland, who is taking a well-earned 
rest after a strenuous year's work, wired as follows: — 

" N’eiy Sony to be awaj’ tt>-night, all who helped build the 
" C^omet " have unbounded admiration for the splendid achieve- 
ment of Scott and Campbell black, and .sincerely congratulate 
them on tlielr victory." 

Lord Londonderry, Secretary of State for Air, in proposing 
the health of the two guests of the evening, remarked that 
after the long preparations they all remembered at Mildenhall, 
only the short hi>act^ t)f time of seventy' hours had elapsed 
l)efore the race was over. They admired the resource and 
courage of the pilots and particularly the sense of humour they 
had displayed, a spirit which got them through in the face of 
great difficulty. The race marked an introductory chapter in 
the progress of civil aviation. They were delighted that a 
British firm had been able to assimilate what American ex- 
perience had taught, and in five months had turned out three 
machines which liad acquitted themselves so successfully. 

Beneficial Technical Developments 

Lord Londonderry recalled previous flights between England 
and Australia, and he lelt that progre^is had been made, as 
the ground organisation was now much better. He also 
thought that retractable undercarriages, flaps and variable- 
pitch airscrews liad proved themselves resjxjiisible to a large 
extent for reducing the time taken between the two countries. 
Mr. Scott, he said, had broken the record every time he had 
flown between England and .Australia. 

Mr. Scott replie<l with a humorous and fluent speech, em- 
phasising that it was team work which won the race. He 
also drew attention to their dependency on the organisation 
of the Royal Aero Club, the constructors of the aeroplane, 
and the ground services along the route. He remarked that 
one of the greatest factors in helping them to win was the 
magnificent refuelling organisation which attended to their 
wants at every' aerodrome with such sjieed. 

As an example of what he meant by team work, he men- 
tioned that when crossing the Timor sea and some 250 miles 
out from Darwin, they saw bad weather ahead, and came 
down from 11,000 ft. to i , oo<j ft. so that they were just under 
the cloud bank. It was then that one engine wavered, and 
they had to flv with that engine throttled right back. With- 


out a word Black took over the control column and con- 
centrated on gaining every foot of height, while Scott himself 
took over the rudder bar and gave all his thought to keeping 
the machine on its correct course. 

Mr. Scott also gracefully expressed their sincere regrets and 
sympathy with the unsuccessful competitors, and in conclu- 
sion he mentioned the appreciation they all felt for Mr. A. O. 
Edwards, whose machine it was they flew, and through whose 
agency they had been able to win the race. 

Mr. Campbell Black depiecated the fact that the team work 
between Scott and himself was so good that Scott thought 
the same as he did, and had, therefore, robbed him of all his 
points for his speech 1 He thought that the event had demon- 
strated to the full the extent of the friendly international feel- 
ing Ijetwecn pilots. Parmentier and Moll had, he said, 
actually arranged for laurels to be waiting for them (Scott 
and Black) on their arrival in Melbourne. He hoped that 
everyone would benefit from (he marvellous example set by 
the losers. 

Lord GorcU proposed the health of the competitors, and 
pointed out that his toast and the previous one overlajiped, 
as their guests were also competitors. He referred with admira- 
tion to the feats of some of the other competitors, such as 
the recorcls set up by the Mollisons between England and 
Baghdad, and England and Karachi. 

Mr. A. Plesman. Chev.ilier K. D. Parmentier and Mr. O. 
Cathcart Jones replied for the guvsts. Mr. Plesman thought 
that the race would benefit the public, as from the lessons 
learned they would get better aviation. Mr. Parmentier 
thanked Commdr. Perrin and the Royal Aero Club for the 
helpfulness of the whole organisation, and he thought that 
the race had shown that a service, carrying passengers in com- 
fort, could be operated in seven days to .Au.stralia . He ex- 
pressed great admiration for Scott and Black, who had had 
to fly throughout the race without the help of wireless. Mr. 
Cathcart Jones said that the race was won on the ground as 
much as in the air, and he thought that great credit was due 
to the Committee of the Royal .Aero Club for the way they 
had interpreted the rules to the pilots of several Nationalities. 

The toast of ‘‘The Chairman" was proposed by Li. -Col. 
J. T. C. Moore-Brabazon, President of the Ro3'al Aeronautical 
Societj'. Lord Gorell, in a short reply, expressed the grateful 
feeling of everyone to Sir Maepherson Robertson. 


On Friday, January Messrs. Scott and Black are to be 
entertained by the City Livery Club at a luncheon at Grocers’ 
Hall. The Lord Mayor of London, the Ladj' Mayoress, the 
Sherifis and their ladies will be present. 


Director Qeneral of Civil Aviation : An Important 
Announcement 

The Air Ministry announces that the Director of Civil .Av'ia- 
tion will in future l>e designated the Director General of Civil 
Aviation. The present Director, Lt.-Col. F. C. Shelmerdine, 
C.I.E., O.B.E., will be the first Director General. 

-A leading article on this subject appears on page 1372. 



BUILT TO AN IDEAL : The Cambridge Aero Research “ Snark,” described on p. 1378. 
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WING FLAPS 

By R. P. ALSTON 

Below are given the more technical aspects of the paper on “ Wing 
Flaps and Other Devices as Aids to Landing ” read by Mr. Alston 

before the R.Ae.S. on December 6 


Wind Tunnel Tests 

T HK validity of wind tunnel tests at low Ret-nolds 
numbers has always been open to doubt in the 
matter of maximum lift coefficients, and even com- 
pressed air tunnels arc not entirely above suspicion 
on account of turbulence. There is, however a sa^ing 
grace where split flaps are concerned, which is that various 
different tunnels agree in giving unaltered stalling in- 
cidence when tlie flap is in operation. The change in At 
max. due to the flap is therefore probably not much in 
error. Hg. 2 shows the effect of flap angle on the change 
in maximum lift coefficient for a split trading edge flap 
running across the whole span. The cur%'C.s are taken from 
Gruschwitz and Schrenk's experiments for a 20 and 5 per 
cent, chord flap ; the other points are from .\merican 
experiments on a 20 per cent, flap ; the increase in drag 
coefficient at Al = 0.5 is plotted in Fig. 3 - ^ 

noticed that no advantage in lift is gained by haNang a 
larger flap angle than 60 deg., though the drag increase 
continues to rise with flap angle. The effective drag 
increase obtainable with a flap is, of course, more than 
that shown in Fig. 3 since there uall be extra induced drag 
due to operating at a higher Al. 

The effect of flap location is shown in Fig. 4, whence it 
appears that the further back the flap is, the greater the 
maximum lift coefficient. The effect on drag is negligible. 
Unless some mechanism such as the. Zap is utilised to slide 
back the leading edge of the flap, the furthest aft location 
is limited by the flap chord in the closed position. 
effect of varying chord for total span split flaps deflected 
60 deg. is shown in Fig. 5, where the loss of h ft due to 
forward location is seen to exceed the gain due to size 
when the flap chord exceeds about 30 per cent, of the 
wing chord. Drag continues to rise, however, as would 

be expected. . 

The effect of variation of the flap span has been investi- 
gated in detail for a 20 per cent, chord flap at 60 deg. 


deflection, cut away at the tips and centre in turn. The 
results are as one might expect : removal of the flap from 
the centre cau.ses a rapid drop in lift and so disturbs the 
span distribution that the induced drag is increased ; 
removal of flap from the tips does not decrease the maximum 
lift seriously. It is a pity that these experiments were not 
associated with any measurements of tail flow since there 
IS a certain amount of full-scale evidence that in order to 
maintain sufficient downwash at the tail on low-wing 
monoplanes it is essential to run the flap right across the 
centre of the wing span. Comjiarison of the lift curves at 
equal values of maximum lift shows a less sudden drop at 
the .stall when the centre is cut away than when the tips 
are cut away. One of the first machines to be fitted with 
a split flap was the Northrop " Sky Chief,” on which the 
flaps ran from the end of the wing-body fillet to the wing 
tip. " Park bench ” ailerons (which will be discussed 
later) were fitted. It was stated by Mr. Northrop that the 
stall on this aeroplane was not violent, a fact which may 
be attributable to the non-flapped centre portion of the 
wing. 

liefore going on to discuss the various forms of special 
ailerons that are required if flaps are run right out to the 
tips it may be as well to determine what can be done with 
partial span flaps. It has already been shown that a flap 
chord of 20 per cent, and a deflection of 60 deg. need not 
be exceeded from a lift point of view. On a typical tapered 
wing monoplane, the ailerons need not exceed 40 per cent, 
of the span so that the central 60 per cent, is available for 
a flap which, on a rectangular wing, would give an increa.se 
of 0.325 in Al max. Owing to the concentration of load 
at the centre of a tapered wing this figure may be increased 
to 0.35. For a wing loading of 16 lb. per square foot and a 
Al max. of 0.7 (no flap) the stalling spe^ is 67 m.p.h., 
w'hich would be reduced to 54.5 m.p.h. by the flap. The 
increase in gliding angle at 20 per cent, above stalling speed 
would be 6 deg., which would be adequate to bring even 
a very clean aeroplane above the war-time standard of 
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19 deg. Estimates of the ettect of the flap on tlie Douglas 
D.C.2 suggest a reduction of stalling speed from 68 to 
59 m.p.h. and increase in gliding angle of 3 deg. The 
minimum distance to come to rest after clearing a 100ft. 
obstacle is calculated to lie reduced from 2,000 to 1,330ft. 
This calculation is based 011 the assumption that the 
approach is made at the minimum .speed from which 
complete flattening out is possible in each case and that 
the coefficient of friction on the ground is 0.3 with brakes. 
It should be noticed that any excess of speed on the 
approach will re.sult in a greater increase of run for the 
unflapped aeroplane. It appears, therefore, that in order 
to make a clean, heavily loaded aeroplane reasonably easj' 
to land it should not be necessary to have full-span flaps. 
This conclusion would appear to have been justified in 
practice since no full-span flap is believed to be in use 
commercial!}' now except on the Pander Postjager. 

Special Ailerons for Use With FulUspan Flaps 

If a split trailing edge flap is run right out to the wing 
tip some unconventional form of aileron must be employed. 
One method is to use ailerons in the normal position but 
so arranged that they move upw’ards only, through a large 
angle. American model tests show that the angle has to 
be about 70 deg. to give rolling moments comparable with 
those of conventional ailerons. Ailerons of this pattern 
have been tried in flight on the Fairchild F.22 monoplane 
with a full-span split flap and are believed to have been 
abandoned on account of excessive hinge moments. An 
alternative developed by the N.A.C.A. is a retractable 
curved plate aileron which need involve no aerod}mamic 
hinge moment ; these ailerons have been used successfully 
on the f. 22, but they must involve considerable extra 
weight. 

Leading edge spoilers or interceptors appear very pro- 
mising from model tests, but when tested in flight by the 
N.A.C.A. they gave an initial reversed control equivalent 
to a half second lag. 

The only remaining solution is an auxiliary aileron 
mounted above the traiUng edge of the wing, a type 



chri.stened " Park bench ” in the U.S.A. According to the 
Zap Corporation, who use this type in conjunction with a 
full-span Zap flap, the exact location of the aileron and its 
zero setting is very critical. A feature of this type of 
aileron is that its rolling moment coefficient is increased 
when the lift flap is down so that adequate control should 
be preserved at low speeds. Possible objections to this 
type au'e its extra weight, drag at high speeds, and likelihood 
of causing torsional distortion of the wing owing to its 
far back location, but full-scale tests in this country will 
shortly settle these points. 

Pitching Moments Due to Split Flaps 

The effect on longitudinal trim when a flap is pulled 
down is rather complex .since it involves three factors, the 
backward shift of the wing centre of pressure, the lateral 
shift of the Al ~ o curve, and a change in downwash over 
the tail. There is also the possibility of the turbulent 
w'ake causing a drop in tail efficiency. The simplest con- 
dition to consider is that of unaltered speed when the flap 
is down, i.e., hi is kept constant, which means that the 
incidence is reduced. Consequently there is a nose up 
pitching moment produced by the reduced incidence of 
the tail. At constant ki the downwash at the tail should 
be practically unaltered for a full-span flap. From model 
tests on split flaps of chord varying from 15 to 30 per cent.. 
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the wing pitching moment has been plotted against in- 
cidence for various flap settings at constant Al (0.5). dkia/da 
from these points has a value of 0.009 Pcr degree. An 
average tail plane designed to give adequate longitudinal 
stability may have a value of 0.007 dkm/da. so that 
there is a net nose down pitcliing moment of 0.002 per 
degree change of incidence at constant ki_. For full flap 
angles the change in incidence is about 12 deg., giving a 
net pitching moment coefficient of — 0.024 only. Skime 
tests made by the Zap Corporation on models of the X( ) J - 1 
biplane and Parnall Parasol monoplane even show resulting 
nose up moments at a given ki. and practically no change 
in moment at maximum lift. In these tests it is hard to 
see where the additional nose up moment comes from. 

Failure to carry the lift right across the centre of the 
wing, either due to interruption of the flap or to bad 
body-wing interference will reduce the down-wash at the 
tail for a given lift coefficient and almost certainly make it 
impossible to attain stalling incidence if that incidence is 
only just attainable with no flap. In order to ensure that 
stalling incidence is just attainable with and without 
flap it may be necessarv to gear together the flap and tail 
plane adjustment or alternatively to arrange that the 
gearing Iwtween elevator and stick is increased as the 
flap is pulled down. The former system was adopted in 
the Fieseler 97 in the Rundflug competition. This machine 
has a Fowler flap involving a very big C.P. movement and 
its tail plane is set down 16 deg. by full flap movement. 
In spite of this its minimum speed figure (engine on) only 
gives a ki, of 1.57. so it is quite likely that there was 
insufficient longitudinal control to trim the aeroplane to 
the incidence for maximum lift, though engine power and 
lateral control may also have teen inadequate. 

The sharp drop in lift at the stall that has been noticed 
in nuxlel and full-scale wind tunnel tests of split flaps has 
given rise to some anxiety on the score of a possible large 
loss of height in recovery from a stall, combined with 
acute lateral instability. Mr. Relf has suggested that on 
this account the longitudinal control should be limited to 
prevent the attainment of stalling incidence, but full-scale 
evidence on this point is needed. 

Operating Forces for Split Flaps 

Data on the hinge moment and centre of pressure of a 
split flap are a little scarce. Curves of liinge moment for 
flaps of vantAng chord are shown in Fig. 6. For such 
flaps the hinge moment is very nearly proportional to the 
angle of deflection. The rapid increase of hinge moment 
w-ith chord shows that flaps should be kept as long and 
narrow as possible for a given area, a requirement in 
conflict with the avoidance of aileron troubles. A cal- 
culation based on these hinge moment figures shows that 
the moment required to hold down the flaps of a machine 
like the Douglas D.C.2 is about 700 lb. ft. at 75 m.p.h. 
This demands the use of auxiliaiy operating gear which 
may be electric or hydraulic but is bound to be fairly slow 
acting. A criticism of the flap installation on the Northrop 

Sky Chief ” was that 45 turns of a crank handle were 
required to get the flaps down ; this manual j^tem has 
been replaced on later Northrop machines (with smaller 
flaps) by a hydraulic gear, and it appears that manual 
operation of a plain split flap of useful size is impracticable 
on any but light aeroplanes. 

It is in connection w’ith operating force that the Zap 
arrangement is of principal interest ; by hingeing the flap 
to a link about one-third of its chord back and allowing 
the nose of the flap to slide back, the flap may be nearly in 
balance at high angles. The position of the flap C.P. is 
open to some doubt ; N.A.C.A. tests on plain split flaps 
show that, at the operating incidences, the C.P. moves 
back from 30 per cent, of the flap chord at 15 deg. deflection 
to about 40 per cent, at full deflection, whereas some tests 
by the Zap Corporation show the C.P. to move forward 
from 0.5 to 0.3 of the flap chord as the angle increases from 
20 deg. to 40 deg. On the latter basis the flap is self- 


opening at high angles. For a simple hingctl trailing edge 
flap there is a theoretical relation tetween hinge moment, 
flap angle and lift coefficient due to H. Glauert ; this 
relation has been checked I'erj- closely by pressure plotting 
on a R..\.F. 30 flapped wing and by direct measurement on 
a R..\.I'. 31 model. The results show a straight line law 
for /f„ against flap angle at a given /ti and the value of 
Ah at 45 deg. flap angle is identical with that for the split 
flap given in Fig. 6. 

The Slotted Flap 

The principle of operation of this flap has already teen 
referred to, and it would be e.xpected that the drag would 
be com])aratively low. Wind tunnel tests on a Handley 
I’age slotted flap of 20 jier cent, chord ratio show an increase 
in At max. of 0.445 4° deflection and an increase 

of only 0.018 in Ad at At = 0.5. With the slot blocked up 
AAt max. = 0.32, .aA„ = 0.017 at At = 0.5. Some 
other tests on slotted fla}>s show them to be the type having 
the least increase in drag for a given increase in ma.vimum 
lift coefficient. 

With regard to hinge moments, no figures are available, 
but it appears possible to locate the hinge in such a position 
that the flap is well balanced and has a suitable slot opening. 
There is no advantage in having the flap angle greater than 
40 deg., so that the range of movement is less than that 
required from a split flap to give the same increase in 
maximum lift coefficient. 

Air Brakes 

,\11 the devices discussed above have been regarded 
principally from their effect on maximum lift, and the 
drag has teen left to look after itself. I f h\ max. is assumed 
to be increased by a flap from 0.6 to i .o then A'l on the 
glide will be increased from 0.45 (at 15 per cent, above the 
old stalling speed) to 0.7 (at 20 per cent, above the new 
stalling speed). For an effective aspect ratio of 6 this 
means that the induced drag coefficient is increased from 
0.021 to 0.051. The para.sitic drag may be increased any 
amount from 0.016 for a slotted flap to 0.089 ^or a 90 deg. 
split flap, so that the total increase in gliding angle, given 
by tan-‘ Ak„/A\ ranges from 2.8 deg. to 11.5 deg. This 
can be said to cover any normal requirement, ranging from 
the case of low drag increase where improvement in take-off 
is required to quite a high drag increase where short 
landings are required. 

There are other means of increasing drag alone without 
altering the wing lift characteristics, but they are not very 
effective. A retractable undercarriage which is bailly 
faired when dowm, rotatable .strut fairings, flaps projecting 
from the fuselage, and such devices are only capable of 
producing quite small drag increases. A variable pitch 
airscrew windmilling at verv- low pitch has been calculated 
to give quite a good braking effect, but the tail controls 
might be impaired by a " negative " slipstream. A device 
which acts as a pure air brake and has teen tried successfully 
in flight is the D.V.L. gliding angle control. This consists, 
essentially, of two small surfaces, one on the upper surface 
of each wing, which are parallel to the plane of symmetry 
when out of action and can be rotated about a vertical 
axis. Wiien turned normal to the direction of flight they 
break up the span distribution of loading and so increase 
the induced drag of the wing appreciably’ though their own 
parasitic drag is small. Flight tests on a German low- wing 
monoplane showed an increase of 5 deg. in minimum gliding 
angle with this device without appreciable increase in 
stalling speed. 

Weight of Flap Installation 

There is very little evidence in this respect. Experi- 
mental flap installations on the Pamall Parasol monoplane 
giv’C figures of 2501b. for the complete outfit, including 
controls, of a 28 per cent, chord Zap flap of full span, 
except for a small centre section cut away’, and 65 lb. 
(estimated) for a to per cent, chord full span curved 
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retractable flap and as<>ociated controls. The former has 
already been fitted to a R. A.F. 28 section wing and involves 
" Park bench ” ailerons, the latter is shortly to be fitted to 
a R.A.F. 48 section wing ; both wing areas are 294 sq. ft. 
The 2 Lap installation weighs 8 per cent, of the all-up weight 
of the aeroplane and. from Fig. 4, should give a 75 per cent, 
increase in Kl max. The retractable flap installation 
weighs 2 j>er cent, of the all-up weight and. from Fig. 4, 
should give a 40 per cent, increase in A'l max. The weight 
figures in both these cases are for experimental installations 
on existing wings and are probably unduly hea\y on that 
account, but even so a device which itself weighs only a 
tenth of the increase in lift that it gives may be regarded 
as good. 

Speeds of operation of commercial and militarj* aircraft 
are steadily rising owing to competition and in the U.S.A. 


there is hardly a passenger transport aeroplane not fitted 
with some form of flap, and some of their military machines 
are now fitted with slots and flaps. 

Where high top speed is essential, landing de\dces will 
be used, not to reduce the lauding speed, but to keep it the 
same, increase the wing loading and so obtain a higher 
top speed. Calculations show that even with a split flap 
used for landing only (on account of its high drag) the 
performance of a typical two-seater fighter could be in- 
creased by at lea.st 10 m.p.h. on top speed and a variable 
'amount on climb according to how the aspect ratio is 
changed. A maximum lift coefficient of i.i which is really 
usable at a normal stalling angle now appeeirs to be possible ; 
this permits a wing loading of 20 Ib. per sq. ft. for a stalling 
speed of 60 m.p.h., and 30 lb. per sq. ft. at 74 m.p.h., 
which is not an impossible speed for a large flvnng boat. 


SOME NOTES on the PARIS AERO SHOW 

By H. J. POLLARD. Wh.Ex., A.F.R.Ae.Soc 

Mr. Pollard, as many readers will know, is on the Technical Staff of the 
Bristol Aeroplane Co., Ltd. Below he comments on Metal Construction, 
Three-ply Construction, and several other Aspects of the Machines exhibited 

at the Paris Aero Show 


O F the seventy or so aircraft exhibited at the Paris 
Show, the majority were, of course, monoplanes, of 
which less than half were “ metal covered ” in the 
usually accepted sense of the term ; that is, while 
the main surfaces arc metal-clad, the rudder, ailerons, etc., 
may be fabric covered, a convention which permits the 
use of the term ” all metal," just as a biplane of which the 
general structure and the internal framework is ol metal 
construction is referred to as "all metal ” in spite of 
complete fabric covering. 

, A question at once arises that requires an answer. Why 
were most of the monoplanes shown three-ply covered? 
The answer most frequently given is that in small-quantity' 
production the use of three-ply has an appreciable influence 
on cost. If, however, long serv-ice in all parts of the world 
is taken into account, then few will argue in favour of 
three-ply, particularly where the climate is moist and hot. 
At the same tim e large number? of aircraft will be operating 
in more temperate and favourable climates ; consequently 
the use of three-ply as a material for " stressed-skin 
structures ” is worthy of further consideration. 

The fundamental expression for the critical stress at 
w'hich plane panels buckle under shear or compressive 
forces acting in the plane of the panels is 
p = kE (t/b)*. 
where p - Critical stress 

E = Yoimg’s Modulus 
t = thickness of sheet 
b»= width of sheet 
k =: constant 

By working on a weigh t-f or- weight basis, and using 
appropriate values of Young's Modulus and density', it is 
easy to show that three-ply in pianel form is a more 
economical proposition than any sheet metal. 

Here, then, is one good argument for its use. Against it 
there is the very important consideration of water soakage. 
It is well known that the weight of a ply-covered boat hull 
can be very adversely affected through this cause. The 
same thing, to a much smaller degree, of course, happens 
with landplanes made from ply — with ultimate dis- 
integration of the material. In the case of large landplanes 


such as cannot readily be moved into hangars, or for the 
largest aircraft that would have to remain out in any 
weather, the use of three-ply is unthinkable. 

The comparatively large percentage of civil aircraft ex- 
hibited in Paris, made from three-ply, forces one to review 
all the arguments that can be urged in favour of the 
material. Cost for small production (which is another 
way of making allowance for factories ill-equipped for 
metal work) has already been mentioned. The funda- 
mentals in regard to the strength of sheeting under planar 
forces is a second favourable argument. A third argument 
often used relates to external appearance, i.e., freedom from 
buckles. This argument immediately loses its force when 
really thin ply, say I'sio. thick, is used. Thick ply, as 
used on the Heinkel 70 body, has al way's a good appear- 
ance — so long as it is not exposed to moisture for a long 
time. Judging, however, from the appearance of the 
three-ply exhibits they' were no whit better, on the average, 
than those made from sheet metal, and the best looking 
body on show — the Czechoslovakian Avia 534 — was made 
of metal ; the third argument, therefore, cannot be 
admitted. 

Strength and Cost 

A fourth and last point put up in favour of three-ply is 
that it is readily repairable with tools available anywhere 
in the world. A better way of stating the case appears 
to be that structures made from ply are less susceptible 
to damage, since if, for example, a bad landing is made, 
sufficient to cause damage, then the damage is not likely to 
be less than a complete ‘‘write-off,’’ for if the forces are 
sufficient to buckle panels beyond repair, then the splinter- 
ing of the framework used for the attachment of the 
panels would be a certainty. All the aveiilable evidence 
appears to indicate that ordinary metal monocoque con- 
stnictions are adequately robust. 

Summing up on this point, it would appear that the 
main factors in favour of three-ply are low initial cost 
and high strength-weight ratios. As to the latter, 
conclusive data are difficult to obtain. From the material 
laws it follows that three-ply constructions should be 
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lighter than similar sheet-metal ones. The question is, 
are they sufficiently strong after a fairly long period of 
time? If, on the other hand, they are rendered quite 
weatherproof, docs not the weight necessary for that 
purpose nullify the advantages? 

On the question of cost, it must be remembered that 
the “ shapes " obtainable when three-ply is used are 
strictly limited ; there can be no double curvature. A 
beautifully shaped body such as the Avia fuselage could 
only be obtained through the use of large numbers of 
narrow strips glued and screwed together. Three-ply 
would be good for slab-sided bodies. Low drag aircraft do 
not have slab sides and sharp comers. The summing up of 
the whole matter appears to be that the constructor who 
pins his faith on three-ply is, in the long run, placing 
himself at a disadvantage compared with the constructor 
who has resources sufficient to enable him to weather the 
expense that the development of the technique for the 
production of streamlined metal bodies mu.st entail. 

One feels that an apologv' is needed for this extended 
consideration of an old topic, but the extensive use of 
three-ply at the Show certainly calls for more than passing 
comment. It is clear that persisting with, or even revert- 
ing to, the material is not progressive. This was one 
constructional aspect that was di.sappointing, the more 
so since certain military aircraft employed this material 
in structural form. 

Buckles— a Cause of Unsightly Surfaces 

Another source of disappointment at the Show was the 
poor appearance of most of the surfaces in both metal and 
wood. Paradoxically, this was also a source of gratifica- 
tion, inasmuch as one was concerned in some small measure 
with the manufacture of one exhibit which was by no 
means free from buckles. While “ good enough ” for 
“ first-ofl," it did not reach one’s ideas of Show standard. 
In actual fact, however, the Bristol main exhibit was, as 
regards finish of surfaces in metal, second only — and a good 
second — to the Avia 534. A main reason for disappoint- 
ment was because Continental exhibits have had “ rigid 
skinned" aircraft on their stands in several previous 
Shows and one expected them to have reached the acme 
of perfection by this time : such, however, was far from 
being the case. 

Unquestionably, the surface appearance of aircraft 
generrilly will have to be improved. The time is approach- 
ing when civil aircraft will be exhibited with price tickets 
attached, and it will then be a poor look-out for the sales- 
man who has machines to offer in which the surfaces have 
the appearance of being well trampled on after assembly. 
The argument that the surfaces buckle anyhow under load 
a long while before they rupture will not avail against 
such appearances, and it must be emphasised that the 
production of aircraft having fair surfaces is not an in- 
superable difficult}.'. 

Problems of External Projections 

Almost (but not quite) as important as buckles are pro- 
jections, such, for example, as external corrugations 
(Junkers), external stiffeners (Bloch), and protruding rivet 
heads (most exhibitors). Here, certainly, is a problem for 
early solution. Everyone wanted^ to know w'hy sheeting 
was not flush-riveted. The answer is that that could be 
done, but since very thin sheet metal is used, and since 
much of the riveting cannot be done by a machine, such, 
for example, as the De Bergue, rivet^ smooth-surfaced 
structures caimot be produced until the correct technique 
has been determined. This matter is being examined 
now, but something had to be left until the last, and 
flush-riveting was regarded as of secondar\>' importance, 
which, of course, it is, compared with joint strength. 
Hitherto, smooth-riveted surfaces in very thin metal have 
been looked on as a refinement, and in this connection 
it is as well to remember that in the highly successful 


Northrop and Douglas D.C.2 aircraft, all external rivets 
have snap heads. 

One hastens to add, however, that flush-riveting has 
long been practical (our own Schneider Trophy winner, 
for e.xample), and in the Show the single-spar Dewoitine 
D.510, together with the Polish P.2.C. aircraft, had flush- 
riveted surfaces. Hitherto the difficulty has been the time 
factor, and consequent expense involved, but with the 
ever-insistent demand for lower drag and higher speeds 
flush-riveting becomes an essential, apart from the ques- 
tion of appearance ; for lower drag alone flat riveting is 
necessary over the leading portion only of wings, but once 
a speedy technique is developed the use of these rivets w'ill 
be extended to all parts of every surface. A propos ot 
the question of flush-riveting, it was curious that on the 
Bloch 21 1 the wings up to the front spar had ordinary 
snap heads, while aft of the spar all rivets, on the wing 
underside at any rate, were countersunk or the sheets 
deformed with the rivet to give a countersunk effect. 
Clearly, these latter had been formed on a machine as 
a separate bench job. The beneficial effect (if any) on 
this part of the wing of these buried heads was, however, 
nullified through the use of outstanding angle flanges pro- 
\ ided at the transverse edge of each sheet. By riveting 
these angles together in pairs the assembly of the wing 
covering is greatly facilitated, but a much cleaner jo!> 
would be obtained if the separate reinforced sheets were 
screwed to the internal structure of the wing without resort 
to the external downwardly projecting flanges on the 
upper surface. This matter of screwing on under surfaces 
is likely to become the vogue from the point of view of 
ease of assembly and maintenance. 

Resistance-welding and Fatigue Stresses 

Most of the troubles relating to local projections from 
surfaces can be overcome through the adoption of spot- 
welding ; this subject was dealt with by Mr. Langley last 
month. As, however, there are one or two additional 
things to say about that process, this is the appropriate 
place in which to interpolate such observations. 

The crux of the whole matter of resistance-welding lies 
in the fatigue strength of the welds. Let it be borne in 
mind that the sheets and strips are most carefully rolled 
and heat-treated to ensure that the proper microstructure 
is obtained, without which the whole of the specified 
physical properties of the material would be unobtainable. 
Sheet or strip of this material is then "boiled-up" and 
fused together, the microstructure at and near the weld 
then being vastly different from the carefully prepared 
state that exists away from the welds. The almost inevit- 
able result is that under vibratory conditions of sufficient 
intensity fatigue cracks must be generated from the welds. 
By heat-treatment subsequent to welding the chance *>t 
these cracks developing can be largely eliminated, but, 
even then, not quite wholly. In the case of a monocoque 
body, however, heat treatment after welding is outside 
the bounds of possibility. Fortunately, in the case of such 
a body the induced static and superimposed fluctuating 
stresses are very low, and perhaps no trouble need ever 
arise, certainly not with certain stainless and Mn-C steels, 
but with light alloys it is extremely doubtful whether 
freedom from fatigue cracking could ever be guaranteed. 
The proof of the pudding is, of course, in the eating, and 
these machines may do all that is claimed for them, but 
an extended series of vibration tests is heartily recom- 
mended, the basis of comparison being the corresponding 
riveted joint. In the case of a liighly stressed member, 
such as a wing spar, long and exhaustive tests tire an 
absolute necessity if safety is to be ensured. The manu- 
facturers of the necessary welding apparatus exhibiting 
in the Show claim great advances of late. The writer 
has described some experiments on this work (see Aero- 
nautical Journal for July, 1934) > ^ repetition of those ex- 
periments cn samples welded in one of the later type 
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machines may^ — and one hopes that it will — cause modifi- 
cation of views and recasting of ideas on this subject. 
The reader is warned, however, not to be misled by mere 
static results. There is no difficulty in getting good static- 
ally strong welds. The trouble comes with high intensity 
alternating stresses in cases where no heat-treatment is 
possible alter welding. 

Granting that tins point need not arise in the case of 
shell constructions, it does not follow that welding is neces- 
sarily the more economical manufacturing process. Con- 
sider, for example, the welded stainless steel Savoia- 
Marchetti amphibian flying-boat. The pitch of the hull 
stringers or longitudinals was about 4in. and the thickness 
of the sheeting was o.oo7in. If the formula given at the 
beginning of these notes is applied for the purjiose of 
comparing the stability of the sheeting between stringers 
with that of an aluminium alloy panel of the same weight 
per unit area, but having the longitudinals spaced Sin. 
apart, it will be found that the panel made from the 
thicker material will sustain the larger load before 
buckling, and although spot welding is a much quicker 
jointing operation than riveting, yet doubling the amount 
of reinforcement required must be debited against the 
welding process in the matter of total time taken. A 
more serious factor than the actual time of welding is 
the time required for extra jigging and fitting up prior to 
welding. 

Welding Duralumin 

This is not intended as adverse comment on the Savoia 
Amphibian, which appeared to be an excellent job both 
in detail design and workmanship ; the criticism is directed 
simply against the use of steel in stressed skin structures. 
As to spot or shot welding monocoque fuselages, hulls, etc., 
made from aluminium alloy, it is as yet too early to give an 
opinion on the subject. There is no doubt that duralumin 
can be effectively welded on the Sciaky machine. Perhaps 
at some future Exhibition a light alloy hull or float, so 
assembled, may be on view ; until that time, however, 
one refrains from comment. 

It is, of course, possible that spot welding and riveting 
will be used jointly ; certainly this was done on the 
Mureaux float. The two processes here had been in- 
extricably mixed up. A first examination showed two 
rows of large -head rivets closely pitched along some seams, 
presumably for water tightness, but a close survey showed 
other seams secured by spot welding. For that and other 
reasons the motif of the combination was not clear. 

The technician viewing other people’s work naturally 
examines such constructional or operational features as he 
is most concerned with in his everyday job. His object 
is either to learn something new or to satisfy himself ^at 
his methods are not out of date ; by' such means progress 
is made. 

As to sheet-metal structures, the engineer making a 
start on metal monocoque and metal wing work meets 
at the outset a few problems the answers to which are not 
always obvious. One such question is : " How large should 
be the sheets that are actually secured to the framework? 
(Only' smooth-skinned structures being considered in these 
notes, it is fairly obvious that high-speed requirements 
will effectively debar any constructions employing external 
corrugations.) That question is, however, not difficult to 
answer ; clearly the sheets should be as large as possible 
consistent with the avoidance of shaping into ’’ three- 
dimensional" plating. 

If working of the sheet materied, i.e., thinning by stretch- 
ing or, thickening by compression, can be done in an easy 
way, there is no reason at all for using narrow stock. In 
the case of most of the sheet-metal covered exhibits, 
material of fair width (i8in. or more) had, in fact, been 
used. There were, however, one or two cases in which 
narrow ribbon bad been employed. One such Wcis the 
fuselage of the Dewoitine D.511, and this construction was 
evidently adopted as being the most suitable on a small 


body of considerable transverse curvature. It is not easy 
to say, however, why narrow strip was used in prefer- 
ence to sheet on the body of the Amiot 143, which was 
a large slab-sided structure. If the stresses are relatively 
high in the skin, then the edges must be close riveted, 
with consequent considerable increase in cost in the case 
of strip construction. Moreover, there must in such con- 
struction be increase of weight due to overlapped sheets. 

“ Developable ” Surfaces 

VV’here large area sheets are employed the use of flat 
or "developable surfaces" is, of course, essential if 
" stretching " of material is to be avoided, but if a tech- 
nique exists for the cheap production of non-planar, non- 
developable metal sheets, then the use of doubly curved 
surfaces is obviously recommendable. The beautiful ap- 
pearance of the Avia 534 was due in large measure to 
the worked surface of the comparatively large sheets used ; 
the curvature could not have been obtained by' the use of 
" laid on ” sheeting. Apart from costs, the use of 
sheeting so curved has everything in its favour. For 
example, stiffening of the sheets and the elimination of 
the buckles that are nearly always associated with flat 
surfaces are two of the advantages that accrue, apart from 
the ease of obtaining finishetl structures of curved and 
handsome appearance. The difficulty lies in the forming 
process. There is unquestionably' a real need in the indus- 
try for machinery' for the production of such sheets. Panel 
beating is, of course, out of the question. " Wheeling " 
is too slow and indecisive, as is the " Swinging Pendulum " 
method. The use of large pressings, as in the automobile 
industry, is clearly the answer for quantity production, 
but one has no intention of venturing an opinion on the 
question of what amount of production would warrant the 
manufacture of the tools necessary for the adoption of the 
process. 

Spacing of Stiffeners 

Another diflficulty that arises when setting out on this 
class of work lies in the determination of the best spacing 
for the skin stiffeners. This can be assessed from the 
strength v-iewpoint, but there are many places both on 
wing and body metal covering where spacing must be 
based on experience and judgment ; and no rules can be 
formulated as yet. The constructors who place the mem- 
bers too close together pul themselves at a disadvantage 
compared with those who have an eye to riveting costs. 
The whole matter is bound up with sheet thickness, curva- 
ture and the form of stiffening member used. Each con- 
structor must settle the point for himself. As a matter of 
fact, there was fair uniformity throughout the Show (ex- 
cepting the case of Mureaux 15R®, where the free 
areas in the wing panelling were very small), which is only 
to be expected when too much riveting entails excessive 
costs and too little reduces strength. The inevitable result 
of the use of thin flat (or nearly flat) sheet and too wide 
spacing of stiffeners is indifferent appearance and possibly 
fatigue cracks due to "panting" surfaces. If saving in 
the number of internal framing members is desired, then 
advantage should be taken of any curvature given to the 
skin ; reinforcement of a surface having a good deal of 
curvature is often wasteful in material and cost ; the 
amount of reinforcement should be varied where possible 
with such curvature. 

That there is no object in having a redundancy of internal 
members was shown in an exhibit on the Bristol Aeroplane 
Co.’s stand, which demonstrated how the stiffening effect 
of natural body curvature on the sheet could be utilised 
so as to render unnecessary the use of a large part of the 
internal framework normally included in these structures. 
This exhibit was shown in part in Flight, November 22nd, 
page 1250. 

It is hard to understand why exterior stiffeners are used 
at this stage, such, for example, as were employed on the 
fuselages of the Bloch 21 1 BN. 4 and the Mureaux 15R’, 
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particularly the latter, since the Mureaux i8oC' had a 
good clean exterior. The use of exterior reinforcements, 
and ridges may be justified on some parts of the wings 
for ease of assembly, as in the case of the Bloch 21 1 and 
the Polish PZL, P24 and the PiiC. The confined space 
of these structures renders assembly sometliing of a 
problem, but no difficulty necessitating the use of exterior 
members should arise in the case of a roomv body. 

Details of monoplane wing constructions were eagerly 
sought, and again the Bristol Co. obliged by showing 
in detail sample specimens of their constructions ; as these 
were dc^scribed in the Journal of the Royal Aeronautical 
Society as recently as July, 1934 (page et seq.), anil 
by Mr. Langley on page 83 of The Aircraft Engineer. 
November 29, 1934, there is no need to deal with (hem 
here except to emphasise one of the chief points in the 
construction. This relates to the use of high-tensile steel 
in the spar booms. High stresses may be induced in the 
flanges of a monoplane spar ; thus .steel can be used to 
advantaue in these ca.si^s. Also, the use of steel strip 
allows of extensive lamination, and variation.s of sectional 
area of soar are thus easily pn.ssible with attendant con- 
stancy of stress intensity. 

This form of wing construction is not put forward a.s 
the ultimate solution of the problem of monoplane wing 
design, but judged by present standards it is a sati.sfactorj' 
answer in respect of wing weight, strength and stiffness. 
The results already obtained will possibh' be improved on 


as iirogress is made with manufacturing technique. More 
of the skin must be made to be eflective to resist thrust 
without impairing its efficiency against shear forces. The 
problem has also other aspects. As to interior details of 
other monoplane wing surfaces, there is little to be said, 
since the exhibits shown were negligible. 

Of the biplanes there is nothing to say at all except to 
hand the palm, for appearance, to the Letov Co. for their 
type S231. In this, as in several otlier biplanes, single 
truss bracing wires only were used. 

While dealing with individual exhibits, mention must 
be made of the U.S.S.R. stripped aircraft, the Stal 2 
The principle used in the design of the fuselage of this 
aircraft was “ large diameter thin-walled tubes in steel 
The fabrication of these members by shot welding is a step 
forward since the writer described structures of this typo 
in thi^ jo.irnal m 1928. If a fabric-faired girder is required, 
then the Russian designer responsible for this aircraft has 
got the right idea ; experience has shown, however, that 
light alloy monocoque bodies are superior to faired girders 
on most counts. 

The Russians are to lx- congratulated, as also arc the 
Snvnia-Marchetti Co.. i;i exposing the interiors of their 
exhibits to view ; in this they arc following the established 
practice of tb? Bristol and Hawker Companies, and it 
would be to the advantage of the industry the world over 
if these examples were more freely followed. 

(To he concluded next month.) 
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Fluid Flow in Rough Pipes. By A. Page. A.H.C.Sc. R. & M. 
No. 1585. (n |jage« and i.t diagrams.) Oetober 17, 1933. Price is. 
net. 

A body is considered 10 be hydrodynamiriilly rough when iircRuIarities on its 
surface affect to a uieasuruble e.steut the rrsislance to motion. The efferi of rough- 
ness on resistanre depends not only on the geometrical form of the irregularities but 
also on the nature of the flow over the surf.ai e. In piacliec, surface roughness dt« 
not commonly assume a simple geometrical form, but arises from an indefinite 
number of irregularities whose sire and form cannot be specified with exactness. 
The resistance of such a surfare e.sn only be oblaiued by measurement. Even 
when the irregularities have a simple geometrical form, the effect on resistance 
cannot be predicted Iheoreiitally and must be nicasuretl 

Experiments arc described which show that the resistance of a rough pipe obeWng 
the square law arises from the normal romponents of the pressures on the irregu- 
Urities constituting the roughness, and not as in a smooth pipe from surface friction. 

Observation with an ultramicroscope shows that the flow m a rough pipe is much 
mote disturbeil llun that in a smooth pipe. Evidence is obtained of con.sidcrable 
agitetion in the flow near the irregularities, and of the creation of eddies comparable 
in size with the irregularities. 


The Stressing of an Aeroplane Fusei.age U.nder Combined Bend- 
ing AND Torsion. By .\. G. Pugsley, M.Sc. Communicated by the 
Director of Scientific Research, .Air .Ministry. R. & M. No. isf*’- (n 
pages and 3 diagrams.) June 24, 1933. Price 9d. net. 

In designing a fuselage structure it is customary to consider its strength a.s a 
freely jointed frame for a number of loading caw-s, in each of which is oontemplatwl 
either 

0) an up or down load at the rear end ot the fuselage, or 

(H) a side load on the fin and rudder. 

For oases of the type (i). omng to svminetry of structure and loading, the forces 
in the members of a fuselage arc u.'uaily sutically determiualr, but for a of the 
type (ii) in which a fuselage is subjected to combined bending and torsion, most 
fuselage structures are highly reduii^nt and some approximate method of stre^ng 
becomes desirable for practical use. The present report is conoerued with the 
problem of provkling such a method. ...... n i 

The essential structure of a normal fuselage is analysed and the statically In- 
determinate nature of the external 'oadiug system demonstrated.Thisitidetcrminaiici 
is then expressed in terms of the distribution of the reactions at the fonrard cim 
bulkhead of the fuselage, and the factors governing this distrilmtioii are disciiswd. 

The proposed revised method has some advantages owr the existing method 

(i) It provides a mechanism for meeting the main theoretical objection to the 
exfattag method by replacing the artritrary " rigid wall ’ assumption by distributon 
factors which can always be chosen to accord with the best availaWe information 

(U| for most fuselage structures it etiiiiinates the numerical difficulty wnicn 

sometimes arises when two or more redundancies arc involved, 

(Ul) it is less laborious than the existing method and in view of this and of (il) 
above, is more convenient for routine use. 


\ .Mcidieied CiiATiricK Gauge of High Sensitivity. By V. M. 
I iillrner. B.Sc.. .A.M.I.Mech., E., of the Aerodynamics Department. 
X.I’.L. R. & M. No. 1589. (7 pages and 2 diagrams.) January ii. 

1934. Price fid. net. 

ill recent ve.irs the necessity for uieasiiremenl of Joiv speeds and for aerodvnamic 
research at low Reynolds numbers has given rise to a demand fur a gauge capable 
of the accurate measurement of tow pressures. The standard Chattock tilling 
gauge has a limit of accuracy of about U.MKK)65 inches of water, added to a general 
error of about 1 part in 1,000. Later experiments have reduced the former figure 
to about 0.00004 inches of water. The gauge may be converted into a highlv 
sensitive instrument bv a simple modification which consists in arranging the liquids 
so that there is a bubble of the lighter liquid in the heavier liquid (xylene and water). 
This arrangement differs from alt previous ones in that the forces of surface tension 
and gravity on the bubble are in opposition and the control exerted by the bubble 
ran be reiluccd to zero. The standard glass-work used with mndiftcatioii tn the 
frame has them a limit of accuracy of O.CNHKlOflfi inchn of water. 

.\N Experimental Invesugation of the Wake Behind an Eu.iptic 
C vi.iNDER. By G. J. Richards, Ph.D., A.R.C.Sc., D.I.C. Communi- 
cated hy Professor L. Bairstow, C.B.E., F.R.S. R. A M. No. isim. 
(ii piigi-N and 8 diagrams.) June 28, 1933. Price 91). net. 

The fonii of the wake behind an elliptic cylinder was exaniined at a number ol 
v,ihics of Reynolds niimiMr, and the longitudinal and lateral spaeings together 
with the velocity of the vortices formed were found. The first was found to be 
ronstant in any one experiment, whilst the lateral spacing Inrrcased with time 
The longitudinal spacing and the initial value of the lateral spacing were found lo 
vaiy with R. The spacing ratio was found to have an initial value of 0.82, whilst 
it increased exponentially with time, that is down the w.ikc. rhere also appeared 
to be a functional relation between the increase of spacing ratio and the velmily 
oi the vortices, the one increasing with the other, and both differing in seemingly 
jirnitar experiments. 

•Mea.surement of the Full Sc.ale WArKK Resistance, of a IllF Sea- 
i-iA.vE i.v Steady and Acckleratsd Motion. By E. T. Jones, M.Eiig. 
Communicated by the Director of Scientific Research, Air Ministry-. 
K. & M. No. J591. (30 ixiges and 18 diagrams.) December 6, 1933. 

J’rice IS. 9d. net. 

The full scale water resistance ol a seaplane has been me.i.surcil lo determine how 
eloselv* the law of eormpondiug speeds applied to the. results of models tesceil in a 
tank pr^ieta the full scale resistance. It has been measured directly by means of 
a roerial dcsigii of undercarriage in steaify and in accelerated motion. 

The apparatus hat proved to be satisfactory and the measurements are reasonably 
( onsistent. 

The float resistance at speeds between 0.8 and 0.8 of the take-off speed is almost 
constant and equal to about oiie-fiitb of the displaeement at rest. Compared at 
the same attitude, tbe full scale resistance is about 10 pec cent, higher than that 
of a 1 '10th scale m^el. The diffoence of resistaiu e between model and full scale 
is not necessarily all due to scale and further tank tests are required lo show how- 
I he resistance of a smooth float increases as rivet heads and other small protuberances, 
such as lap joints and seams, are added. 

The curves of resistance in accelerated motion determined by the dlre<;l and 
intirect methods arc in fair agreement. Compared at thesame attitude, the resistance 
in accelerated motion is abmt 10 per cent, less than tbe steady motion resitiaiu c 
at all spee^ greater than 36ft. /sec. 

The Form of a Heavy Flexible Cable Used for Towing a Heavy 
Body Below an .Aeroplane. By H. Glauert, F.R.S. Communi- 
cated bv the Director of Scientific Research, Air Ministry. R. ft M 
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No. 139*. (8 pages and lo diagrams.) February 9, 1934. Price la. 

net. 

Thr mathematical expressions for the fuiui of ft heavy cal>le in a wind have boea 
know'n (or oumy yaan>t but not systematic numerical irsults are available. Calcula* 
tiooa luivr brrsi made to derive a family of con’i<s. depending on tbr weight-drag 
ruUo of tiK' cable, which should sufhtr Ui cover all practical problems, invotviog the 
towing of a heavy body. The use of the curves is illustrated by a typical numerical 
example. 

The Effect of Wind o.\ the Take-off of Seaplanes. By E. T. 
Jones, M.Eng. Communicated by the Director of ^ientific 
Keseorch, Air Ministry. K. He M. Ko. 1593. (14 pages and 16 dia- 

grams. Januar^^ 12, 1934- Price is. net. 

Take-off times have l»een observetl on four seaplanes in winds varying from xcro 
to 2b m.p.h. and corrertion formula: ha\Y been deduced from the results. Some 
results werr also obtained from take-ofls made down wind. The validity of appli- 
cation of the fonmiia to all seaplanes has been examined and theoretic^ support 
to the formula is given. The effect of wind on the maximum weight at which a 
s<*^lanr can take*^ b also examined. 

The take-of! time and dbcanre in zero wind for all seaplane«can be fairly accurately 
given by fonuuhe quoted in the paper. The maximum weight at which a modem 
seaplane fitted with a fixed pitch aiivrrw ran rise from the water is almost inde- 
pendent of the direct effect of wind speed up to the highest wind in which the fully 
ifuded K'aplane is capable n( being handled on the water. 

(tusts and the effect Of wind in rippling the surface of the water have not been 
included in (he calculations. The results of practical tests show* that (here are 
occasions w'heii a Hying boat is unable to rise from a glassy sea but can take-ofl in a 
light wind from a lightly dbturbed sea. 

Landing and Take-off Speeds of Aeroplanes. By R. S. Capon. 
Communicated by the Director of Scientific Research, Air Ministry, 
R. & M. No. i5()4. (7 pages and 3 diagrams.) January 19, 1934. 

ITice 6d. net. 

In landing, the pilot usualiv stalls the aeroplane when the wheels are at a smaT 
dbtanre from the ground. Since the aeroplane b decelerating it followrs that in a 
stalled landing the specit at the moment of contact will usually be less th.m the 
stalling jKprc*d. 

The effect on the landing speed b considered in relation to the height at which 
the aeroplane b stalled : it is shown that in a typical aeroplane t he lauding speed will 
be C.5 per rent, less than the stalling speed if the wheels are Hin. from the ground 
at the stall. 

The possibility of taking off at speeds below the stalling speed b considered. In 
the tvp«.>of takr-oH where a sudden increase of inetdeoceis madeat the end of the run 
ftail up takcKiff). a proportion of the wreight of the aeroplane b borne by the under- 
carriage, and m certain types of underrarriage there may be available storecl energy 
to project the aeropLinc upwards when tht* incidence is increased. It is shown 
that if the whole weight ol the aeroplane is borne by the undercarriage just prior 
to the pull ofi, the take off speed may be 1S.5 per cent, below the stalling ^>eed 
(eogine-oo), or In the more practical case when half the weight of the aeroplaue 
b airliome prior to the pul) off, g.& per cent. In many undercamages. however, 
there ts little available stored energy. 

Accuracy of Performance Measttrement. By J. L. Hutchinson, 
B.A., and E. Finn, B.Sc. Communicated by the Director of IScien- 
tific Research, Air Ministry. R. & M. No. i6ox. (3 pages and 4 
diagrams.) February' 7, 1934. Price 6d. net. 

A nnmber of flights were izu<le on two aircraft lo determine the consbtcncy of 
repetition tests. 

llie ronststcncy of measurement of rate of climb was rletrnninctl from the range 
of possible mean curves cf rate of climb against hi'igbt which could be deduced 
according to present practice in nmtiiic perfomiaiK-e. reduction from five climbs of 
Fox aircraft. Thb variation amounted to 40 ft./oiiu. at sea level and 00 ft. /min. 
at 15,000 ft. 

The consbtcncy of measurement of ie>*el speed was determined from five tests 
of Hart aircraft. The variation between the mean curves was less than 1} m.p.h. 
at all heights. The accuracy of speed znca.<nimnent depends, however, on the 
stability and ccMitrollabflity of the ancrait, which charactenstics in the casoof the 
Hart are very favourable for accurate flying. The above-mentioned accuracy of 
k'vrl spet^ measurement could not, therefore, be expected with all types. 

From a general discussion of the separate sources of error in pei f or ^ nce measure- 
ment the coQcluskm b drawn that the actual performance in the test flight is measured 
accurately and that the largest errors arise m aBowtng for variations from idea) 
cciD^t.TOS. Of these variations, vertical corrents introduce the most serious errors 
and itlaoa thb account that a number of tests are necessary. 

Wind Tunnel Tests on a Bristol Fighter Model with Slotted 
R.A.F.34 Section Wings. By K. W. Clark, B.Sc., D.I.C. Com- 
municated by the Director of Scientific Research, Air Mini55try. 
K. dc M. No. 1609. (5 pages and 4 diagrams.) .April 14, 1934. I*rice 

6d. ncL 

Lift ooefficient and normal slat forces have been measured in the wind ttmnd 
on a modal Bristol Fighter F.2B biplane with slotted K.A.F.S4 section wings, for 
roraparisoo with full scale experiments recorded in Kefs. 1 and 2. Thr mndd was 
IHO at'ale and was represented in full detail except for the airscrew and bracing 
wires. Tlie whigs were square tipped and the slats extended over the whole span 
except for tbe centre seetkjo of the lower plane. The slot chord was 24.5 per rent, 
of the wing chord. 

The maximum lift cocCBcknt of the aeroplane was 0.77 at 27^ degrees incidence 
romparrd to 0.S4 at SO degrees full scale. The normal force coefficients on the 
model reached maxima of 1.81 at 25 degree inckfeiice for the mid semi-span position, 
and 1.91 at 30 degrees for tbe tip position. The coefficients measured mW scale 
were still fnerrasin^ with incidence at the gmt incidence tested, with v^ocs 1*' 
2.S5 at 27 degrees incidence for the mid semi-span position and 1.8 at 30 Je grees 
incidence for tbe tip position. 

The E.M.F. Between Metals in Seawater. By J. W. Willstrop, 
B.Sc., A.l.C. ComniunioLted by the Director of Saentific Research, 
Air Alinistry. R. A M. No. 1611. (10 pages and 1 diagram.) June, 
1934. Price 9d. net. 

If two dissimilar metals immosed in sca-water are connected either by actual 
eootart with each other or by a third conducting material, there win be a flow of 
current froo one metal to the other and thb will be accompanied by sc^ution or 
roiTosjoo ol the negative metal. Thb comsicD b net to be confused with any cor- 
rosion tikc metals might suffer independently as a result of sea-water attack. The 
tendency for thb electrolytic cormUon to occur b dependent on the E.M.F, or 
potential difference between th<* mrtab when immersed in sea-water. 


Potentiab were measured between various metab and a calomel electrode taken 
as standard. Actual potential differences between any pair of metals were then 
obtainable by difference. Most detenninatiems were at S5"'C, but a short 

series was carried out at 40“C 

Uf the metals tested, stainless steel of the 18;8 type and monel metal wctt the 
most positive followed in order by brasses and bronzes. Twoscorc '* tt'pe stainless 
steels, 13 per cent. chnNntum stainless steeb. duralumin and copper contammg 
aluminium alloys, ordinary steeb, aluminitun anoys free from copper, cadmium 
xinc and finally the mAgn<-sium ahoy D.T.D.88 which was the most negative of the 
metab tested. The use of metab of widely different potenuais in contact b liable 
to result in serious corrosion of the more negative metal especially where saline 
water is likely to be encountered. 

Wind Tunnel Tests on a Model Closter Troop Carrier. With 
AND Without Slii^stream. By W, G. A. Perriiig, R.N.C., and C. 
Callen. Communicated by th« Director of Scientific Research, .Air 
Ministn,'. R. & M. No. 1618. (15 pages and n diagrams.) October, 

T930. IVice IS. net. 

The tests have been carried out to supply data for design purposes. 

VA'ithout slipstream the maximum lift measured was 0.520 witlKiut tailpUne and 
would be 0.524 with tailplanc set to trim. The slipstrcaiq increased the maximum 
lift by 0.10 with the tafiplaue in position. The maximum lift occurred at a model 
incidence of about 10^, and over tbe range of speed. 40 to 80 feet per sec. it showed 
practically no scale effect. 

The minimum drag occurred at about (f inckience, when the drag roefiicient 
was 0.02 01 without tailplanc and 0.0223 with tailplanc at a wind speed of 00 f.p.s. 
Tested at a wind incidence of 0.6'^ the drag with tailplanc decreased from 0.02419 
measured at 40f(. per sec. to 0.02175 measured at 80ft. per sec. 

The slipstream increased the effectiveness of (he devator control surfocas, and 
at a wing incidence of 8.8"', corresponding to a kx, of 0.3 the moment producH by 
an angular movement of the devator was, under full thrust conditions. 35 per cent, 
grciter than the moment produced for the same angular mm'nuent of the devator 
without slipstream. 

The tests without slipstream show that an angular movement of about 12° was 
sufficient to produce a rudder power of 20 at 10' above tbe stalling iocidnice. The 
slipsirram increased by nearly 100 per cent, the moment produced by the rudder, 
but had practically no effect on the yaw'ing moment due to yaw for zero rudder angle. 

Collected Reports on British High Speed Aircraft for the 1931 
Schneider Trophy Co.vtest. M'ith an introduction by H. M. 
Gamer, M..A. R. & M. No. 1575. (96 pages and 80 diagrams.) 

January, 1934. Price 10s. net. 

Thb monograph describes the development of the British aircraft for the Schneider 
Trophy Contest of 1931, the preparatious for the Contest, the actual Contest, and 
the successful attempts on the spe^ record after the Contest. The monograph 
is mainly concerned with the technical aspects, although a tribute b paid to the great 
skill of thq pilots, without which the successes could not have been achieved. 

The monograph b divided into sections, each written by the person or persons 
mainly responsiole for the work described, and although the monograph forms a 
connected whole, the individual reports may be read without reference to the rest 
of the monograph. 

Section I ban 'ntrnduclioDby H. M. Garner, giving a brief descriptktfi of the history 
of the liril Contest and a summary of the contents of the mono^pb. in Section 
11 the devclopmcut of the desigu and ciiiLstTuctkm of the S.CA and S.6B are described 
by R. J. MitcheU, the chief designer of Siipcrmarine .Aviation Co., fVickers) Limited. 
Although the design was based on the S.fi, the Schneider Trophy winner of 11I2U, 
there was a large number of problems which required prompt solutkxi, and Ibcso 
were very ably dealt with by Mr. Mitrhd) in co-operation with the Air Minbtr>* 
and National Physical Laboratory staffs. One particularly difficult problem was 
the provision of .idequatr wratcr and oil cooling for the engine. 

Serlion III describe the devriopment of the engine by Messrs. RoUs-Royre Ltd. 
The problem was to extract more power fratn thr rnginr used in I92U, and ^though 
the external shape of the engine was hardly altered, almost the whole of the working 
parts of the engine had to be redesigned. The airscrews were all of the Faiiry-Kccd 
type, designed and constructed by the Fairey .Aviation Co., and a brief description 
of the development of the airscrews with an account of the methods of construe uon 
b given in Sr^tion IV. 

^'tkm V describes the wind tunnel tests, is written by W. L. Cowley, A. McMillan, 
W. S. Walker and Sylvia W. Skaii. It was desirable that models as large as possible 
should be used, so as to make the scale effect as small as possible. The tests were 
therefore made on as large models as possible in the Duplex Wind Tmmel at the 
N.P.L. Isue 14 ft. X 7 ft.), the largest wind tunnel constructed at that time in thb 
country. 

For tbe first time in the hbtory of these Contests a large amount of full scale 
data was coUecied. Thb is described by R. K. Cushing, who wras the Technkral 
Officer for tbe High Speed Flight, in ScctioDS 6 and 7 and also in a separate Report 
(R. & M. 1472). Sectioa G discusses the best method of turning, and shows that 
tbe best turns are made with a ndatiwiy small acceleration. Spectacular turns are 
of no value. Sectioa 7b a collsctfou of airscrew* performance data. Coosideruig (he 
difficulties of tbe tests, the standard Of accuracy reached was vary high, airsrirw 
efficiencies being obtained with a probable error of less than ± 3 pct cent. The 
highest efficiency obtatneil was 88 per cent., a high value when Che high tip speeds 
are borne in mii^. K. & M. 1472 describes the delerminat'on of the position errors 
of the high speed aircraft, a very 'mportaot piece of work based on the automatic 
timing apparatus develops bv the K.A.E. in 1929. The absolute accuracy of the 
speed measurements depends finally on thb apparatus. 

Wing Commander Onebar summarises the flying experiences of the High Speed 
Hight m Section 8. The greatest difficulties were encountered in taking off and land- 
ing. The take-offs of the S.6A and S.9B fitted with certain airscrews were particularly 
difficult, bfcause of the large turning tendency. 

The medical a^»ect of high ^leed flying b discussed in Section D, by Whig Com- 
mander G. S. Bdarshal). The opinion b advanced that the ordinary' Koval Air Force 
medical examination needs little alteration when applied to high speed pilots. 

The moQOgrrah concludes with Seetkm 10, givii^ a short descriptive account of 
the Schnekler Trophy Contest and the two speed-record flights. It b evident that 
the speed in the Contest could have been improved had not Dight Lieutenant Booth- 
man been instructed to take no risks on the turns and to keep the water temperature 
of the engine at a safe level by throttling. Tbe speed record of 407} nup.h., made on 
tbe secemd attempt ^ Flight lieutenant Stainrorth was a very good achievement, 
onlv mode possible by superb piloting. 

The monogr^b fllustratrs the many aspMts of aeronautical research which have 
lo be considered in tlie development of racing aircraft, dose co-operation between 
the different specialists was necessary to order to achieve success, and the monograph 
shows how close thk co-operatioD was in many of the problems. 

Tbe large expenditure of thne and money, made possible by tbe generosity of 
Lady Houston, malted in tbe retention of Ute Schneider Trophy by Great Britain 
and in a new speed record. The effort was therefore well worth while in its hnmediuir 
results. The effect of such wock in a broader sense, as a stimulant to aeronautical 
development in general, is almost mcaJtuiable. 
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Air Ministry Announcements 


DESIGNATION OF SQUADRONS AND FLIGHTS 

In sj>ccial cases where, for administrative reasons, it is jxirticu- 
larly necessary to describe the function of a iKiraber siiuudron more 
fully, the following abbreviations may lje used; — 


Function. 

Abbreviation. 

Type Example. 

Light Bomber 

L.B. 

Hart. 

Medium Bomber 

MB. 

Overstrand. 

Heavy Bomber 

11.15. 

Ileylord. 

General Purpose 

G.P. 

\’incent. 

CRANWELL 

COLLEGE 



The following arc extracts Irom tlie report of Air Vice-Marslial 
W. G. S. Mitchell, Commandant of the Roval Air Force College, 
Cranweli, at the I%ssing-Out Inspection of Flight Cadets on Decem- 
ber 14. 

This terra saw the inauguration of a course of officers coming 
from Universities. The syllabus covered by these officers is totally 


<liilfreat from tliat done by cadets, but their instruction, both in 
flying and in professional subjects, is superimposed on the iiunnal 
work of the K-U.K. College instructional staff, who liavc lieeji 
supplemented by one officer for that purpose. 

The present strength of the College is 109 Might Cadets, and 
since the formation of the College, including the term passing-out, 
71S Flight Cadets have graduated. 

The IV Tenn Flight Cadets now isissing-out are being distributed 
over all the various different types ol siiuadrons, anil as far us 
possible they have been traineil on aircraft similar to those with 
which the squadrons are equipped. Flight Cadets passing-out have 
averaged 72 hours on service tyjic aircraft, and 1O4 hours on all 
types during the course. The usual courses of instrument flying 
have lieen completed with good results. 

.Motor bicycle accidents continue to occur, but there have lieen 
no accidents with four-wheeled motor cars, which appears to justify 
the [Kilicy of allowing these vehicles. Thri-e-wheeleil motor vehicles 
are no longer allowwl for Flight Cadets. 


ROYAL AIR FORCE GAZETTE 


Loudon Gazette, iJeceuiber iS, 1934 
General Duties Branch 

I he following Pilot Officers on proliation are confirmeil in rank; — 
G. H. Gatheral (N'ov. i); S. G. Uirch (Nov. 7J. 

The following Acting Pilot Officers on probation are confirmed in 
tank and graded as Pilot Officers (Nov. 7) ; — C. C. Byar, C. C. 
Hodder, P. S. Hutchinson, W. O. Jones, V. H. P. Lynham, R. G. 
Musson, R. G. Slade, J. M. Southwell, \V. N. Stubbs. 

The following .Acting Pilot Officers on probation are graded as 
Pilot Officers on probation: — C. T-. Groom, R. G. Keys (Nov. 7). 

F/O. D. \V. Smythe is promotetl to t{je rank of Flight Lieutenant 
(Nov. 22); P/O. A. J. D. Harding is promoted to the rank of 
Flying Officer (Nov. i); Wing Com. J. 15. CoU-llamilton is placid 
on the half-pay li-st, scale A, Inmi Dec. 5 to 12, inclusive; F/O. T. 
Ring is transferred to the Stores Branch on pndiation (Dec. 3); 
Fit. Lt. R. E. Meek is placeil on the retired list (Dec. 14); F/O. 
A. R. T. Coke is transferred to the Resene, class A (Dec. 9): Acting 
P/O. D. O’C. Byng-Hall relinquishes his short service commission 
on account of ill-health (Dec. i«): tlie permanent commission of 
P/O. W. j. O’Dohertv is tcrminatid on cessation ot duty (Dec. 13): 
the short 'ser\'ice commission of Acting Pilot ('(ficer on prolxition 
M. J. Keating is terminated on cessation of duty (I3ec. 19): the 
notification in the Gazette of Nov. 20, concerning Lt. Com. S. 
Richardson, R.N., b cancelled. 

Stores llraiich 

F/O. .A. E. Connolly is promoti-d to the rank of Flight Lieutenant 
(Dec. ij. 

Accountant Branch 

F'O V Matveieff is promoted to the rank of Flight Lieutenant 
(Dec. 3): Sqd. Ldr. E. N. E. Waldron is placed on the retired list 
on account of ill-health (Dec. 13). 

Medical Branch 

Sqd. Ldr. L. P. McCullagh, M.B., B.Ch., is placed on the retired 
list on account of iU-healtli (Dec. 15). 

Dental Branch 

Fit. Lt. E. Sharp, L.D.S., is tninsierrei! to the Reserve, class D 
(Dec. 14). 


Chaplains Branch 

The Rev. J. Black, O.B.E., M..A., is promoted to the relative 
rank ol Group Captain (Dec. 1). 

Legal Branch 

Fit. Lt. J. B. Walmsley, D.F.C., is prumoteil to the rank of 
Squadron Linder (Nov. i). 

Commissioned Armament Officer 

Flying Officer on probation R. H. Garner is confirmed in rank 
(Slept. II). 

Memorandum 

The permission granted to Hon. See. Lt. J. P. ITanugan fo retain 
his honorary rank is withdrawn on his enlistment into the Royal 
Army Ordnance ('iir|js (Supplementary Reserve) (Nov. 17). 

ROYAL AIR FORCE RESERVE 

Reserve oj Air Force Officers 
General Duties Dianch 

A. J. Hagger is granted a commission as Pilot Uflitcr in class 
(l)ec. K); Fit. Lt. W. C. Venmore is translerred from class C tii 
class -A (Oct. in): F/O. C. .M. Draii.sfield is translerred fnim class 
AV (ii) to class C (July 26); Fit. Lt. R. S. 1*. Bohv relin<|uishes his 
commission on ioiiii>leti<in of service and is permitted to reUiin his 
rank (Oct. 28); F/t). J. J. W. Nicholson, D.F.C., relinquishes his 
commission on completion of service and is pcrmitteil to retain 
his rank (Dec. 15); F/O. C. A. Anderson relinquishes his commis- 
sion on completion of service (Nov. 28): F/O. K. B. W. Bartlett 
relinquishes his commission on account of ill-health and is pcrmitteil 
to retain his rank (Dec. 7). 

TERRITORLA.L ARMY 

Royal Engineers 

Anti-.Aircraft Searchlight B.ittauons 

26th (Lond.) A..A.S. Bn. (L.E.E.). — ^Sec. Lt. T. .Ainers to l»e 
Lt. (Dec. 19). 


ROYAL AIR FORCE INTELLIGENCE 


Appointments. — The following appointments in the Royal Air 
Force are notified: — 

General Duties Branch 

Flight Lieutenant.-H. A. PurvLs, to R.A.F. Base, Gosport, 

^^FO'^g Officer.— T. ,A. Jefferson, to Air Armament School, East- 
church, ii.l2.34> 

Medical Branch 

Flight Lieutenant.— 5. S. Carslaw, to No. 5 (Army CoKipiaation) 
Squadron, Quetta, India, 25.1i-.v4- 


NAVAL APPOINTMENTS 

The loUowing appointments were made by the .Admiralty: — 
Lt. Com. (Flt. Lt.. R..A.F.). — J. B. Heath, to Drake (Jan. i). 
Lts. (F/O., R.A.F.). — H. J. F. Lane, to Drake (Jan. i); ami I. C. 
Rowe, to Furious (undated). 

Lt. (F/ 0„ R.A.F.).— J. C. H. Price, to Viclon' (Dec. 14): and tc 
Courageous (undated). 

Promotions 

Lt. j. E. Fenton (Fit. Lt„ R..\.F.f. to rank of Lt. Com. (smy. 
Dec. 15). 
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CROYDON 

A “Car” by Air : Special K.L.M. Trips : Aviation Old-timers : Sixty-one Tons of 

Freight Last Week 


D uring last week journalistic circles thrilled to the news 
of a car being transported to Paris by air. The story 
was true, and il you only read the Press accounts of the 
matter you probably have visions of a large Rolls-Royce 
being driven up an inclined plane into an Air France machine, 
or ol a motor coach being slung aboard Scylla with a crane. 

What actually hapjxmed was that a singie-cylintler Rytecraft 
“ Scoota Car” was ordered by a Paris lountaiu pen firm by 
‘phone. There was just time to rush it down to Croydon in 
time for the Imjierial 12.30 dep-urture, and it was in Paris by 
2.30 p.m, 1 will not sjioil the story by saying that a powerful 
traffic hand lifted ihe motor car into tlu- aeroplane, as 1 did 
not see the loading. 

The mysterious Mr. Fokkcr. as he has recently become, 
left Croydon by K.L.M. during the week. News-hounds insist 
that Mr. Fokker is building a huge factory in this country, but 
he, like Brer Rabbit, "lays low and says nothing.” 

Olley Air Service recently carried a difficult stretcher lease 
from Vichy to London in very bad weather. The jiatient 
had serious spinal trouble. The flight was successfully accom- 
plished, and doctors afterwards rejiorted that the patient 
dept more comfortably and for longer periods after the journey 
than before it. This company also made a rush taxi journey 
one day during the week, when Michael Beary, the jockey, 
had to be in Paris in a huny early in the morning. 

On Wednesday the ill-fated Douglas, piloted by Beekman and 
Steenbergen, .set off with special Christmas mail from Amster- 
dam to ^tavia. Beekman held the Bata via- Amsterdam record 
of seven days with the old "Titan “-motored Fokker Fyb 
until Smirnoff reduced the time last Christmas, with an F12, 
to four days and some odd minutes. Hondong, another 
K.L.M. pilot well known on the London route, is at the 
moment of writing well on his way to Dutch Guiana with 
Christmas mails. [The machine arriveil at Paramaribo on 
Monday. — Eu.] 

SmimolT has completed nearly 13 years with K.L.M. He was 
one, of the earliest civil pilots in Europe, and I remember 
him living for the original Belgian Company. S.N.E.T.A., 
which started with D.II.f) machines. He was in the Imperial 
Russian Air Force during the War. 


Mr. F. G. Hewlett, of the Anglo-American Oil Co., is another 
old stager, with service at Cricklewood and Hounslow to his 
credit, lie was one of the first in the field at Croydon. His 
many friends will be delighted to hear that he has been 
appointed aviation circuit manager, a position his business 
ability and genial disposition admirably qualify him to fill. 

About sixty-one tons of freight passed through the airport 
of London last week, and it is instructive to note that only 
sixteen of these were imported, the remainder being outward 
goods. A. Viator. 


A Qerman Far-Eastern Flight 

The Junkers Ju 52 (three 650 h.p. B.M.VV. " Hornets ”). 
which was flown out to Shanghai by D.L.H. in 8 days 6 hr 
20 min., was due to start its return flight to Berlin this week. 
The route was via Hanoi. Rangoon, Calcutta. Jodhpur, 
Karachi, Jask, Baghdad and Cairo. 


Pan American Airways Forge Ahead 

A Sikorsky S.42 is being equipped as a "training ship ” for 
long-range ocean flights. Tankage to give tlie boat a comfort- 
able range of 3,000 miles is Iwing arranged, with a special high- 
speed pumping system and flow-meter equipment. Two-way 
wireless and a new D/F device will be fitted. 

Initial long-distance flights will be made over known routes, 
and the first wUl be from Bridgeport (Conn.) to Miami. Later 
on it is likely that the boat will be taken over to the Pacific 
Coast. 

Pan American Airways have already a firm position in the 
Orient, with nearly half the holding in China National .‘Aviation 
Corporation, and plans are well under way for an experimental 
trans-Pacific flight from the Pacific Coa.st to the Philippines 
and China. 

Incidentally, the S.42 Brasilian Clipper has been placed 
temporarily on the Caribbean .service between Miami and San 
Juan; the S.42 reduces the trip to a one-day affair. 



NEARING COMPLE- 
TION: The giant 

Lat^co^re boat Lieutenant 
de Vaiaaeau Paris, de- 
signed for the South 
Atlantic crossing, in 
course of erection at 
Biscarosse, A maximum 
speed of 155 m.p.h. and 
a useful range of about 
2,800 miles arc expected. 
The engines are Hispanos 
and the maximum per- 
missible all-up weight 
will be 81,570 lb. with 
an actual pavload of 
26,000 lb. 
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HESTON 

A D.//.89 for Persia : An Aid to Blind Take-offs 


A new D.H.Sq left Heston on tlie morning of December rg 
for operation by Airwork, Ltd., in Persia, on l>ehalf of 
the Anglo-Persian Oil Co. Mr. J. J. Parkes, Technical 
Manager of Airwork, is flying it out, and Lyons is to 
be their first halt. Among the pas.sengers is Mrs. Parkes. 
Prince Omar Halim, a fly'ing pupil of AiiAvork’s associated 
Egyptian company, hopes to leave Heston before Chri.straas 
on a flight to Egypt. He has purchased a Miles "Hawk 
Major," and he is looking forward to the pleasure of out- 
distancing Egypt’s othe.r civil aeroplanes. 

Heston has installed a simple aid to ilxwe machines who.se 
blind-flying instruments do not register until the aeroplane has 
attained flying speed. To assist the pilot in a fog take-off, a 
white dotted line has been painted across the aerodrome on 
a compass bearing of 85 deg., or almost exactlv East and West. 


This line is bisected by a double cross-line twenty feet long, 
and a single white cross-line marks each quarter of the total 
distance of 805 yards. If there is sufficient visibility to watch 
the ground at all. the pilot can check his din'ction and the 
distance he has travelled on the aerodrome by watching this 
line as he takes off parallel to it. 

Ten cubic yards of chalk were usetl in making the line, and 
the metliotl adopted, after a |mdiminary thernlolite surv<‘y, 
wa.s for two parties to start excavating at opposite ends of the 
aerodrome. Their ancestors must have Ix-en ploughnien. It>r 
they W’cre only inches out when Uiey met in the middle. 

Viscount I'urness has purcha.sed, from Brian Lewis and Co.. 
Ltd., a lu.xnrionslv fitted D.H.Sg to replace the D.H. 
"Dragon" which he previously owned and which i.s now on 
charier to Mr. Whitney Straight, the racing motorist. 


The K:L.M. Tragedy 

After being missing for nearly twenty-four hours, the burnt- 
oul wreckage of the K.L.M. Douglas, which was carrying tin- 
Christmas mail to Batavia, was found ten miles south of Ktil- 
bah Wells. There were three passengers and a crew of four on 
board. -At the time of the accident the w'eather was so verv 
biid that neither Impt-rial Airwuss nor the K..\.E. were flying. 
The coniiiiander, Beckman, had had a long exiierienei- over 
the route. 

Too much praise cannot be given to the Air Ministry :ind 
the Ft.A.F., who j)laced everything at the disposal of K.L.M. , 
and the wreck was located by Number Bomber Squailron 
stationed at .Amman, whence surgeons were carried to the 
scene. The Company's superintendent flew over in an 
Imperial Airways machine. 

Meanwhile, ui Euroj>e, Geysendorffer and Sillevus left for 
Amman in an F.ra with Netherlands .Air Ministry and 
technical officials on Iward. Certainly K.L.M. intend to do 
everything possil)le to clear up the cause of lliis tragedy. 

Duplication of Empire Services 

.Air mail users arc reminded that, as s‘.ate<l in Flight of 
November 29, the .services from London to Johamusburg will, 
from Sunday, December jo, dejwrt on each Sunday .and Wed- 
nesday; th<’)se to Calcutta leave on Tuesdays and Saturdays, 
the first leaving on January i. 

Aviation and Commerce 

.As a result of the deputation from the London Clrambcr of 
Commence, the Association of British Chaml>ers of Commerce 
and the Federation of British ludustric.s, which was received 
last Juno by the Postmaster-General, a committee, on which 
all three bodie.s are rejireseuted, has just been formed, and held 
its first meeting on W'ednesday of last week. 

It is to be known as the Commercial .Aviation Committee, 
and will be composed of four representatives from each body. 

The chairmanship is to be an annual appointment to be 
held in turn by a representative of each body. The first chair- 
man is Sir Stephen Demetriadi, President of the London 
Chamber of Commerce, and the .secretary is Mr. S. Henderson, 
The London Chamber of Commerce, O9-7.I, Cannon Street, 
E.C.4. 

.At the aimual meeting of the Civil .Aviation Section of the 
London Chamber of C.ommercc on December 5, Mr. Ivor 
McClure was elected chairman of the section for the yrar 
1934-35 io succession to Major H. Hemming, A.F.C., whilst 
the Viscount Ratendone and Mr. Nigel Norman were appointed 
deputy chairmen. 

Tata Air Mail Service 

The Tata air mail service has. during the second year of 
operalioics, achieved lOO per cent- regularity: the service 
did not miss a single connection with Imperial Airways. Dur- 
ing the year 16.57 tons of mail were carried, as compared with 
the ro.48 tons carried last year. 

Although the service is for mail, passengers are carried on 
request, and during the past year a numl>er of persons travelled 
by the line. There is an increasing demand, says tlie Com- 
pany's report, for passages from Bombay to Karachi, but 
owing to very heavy mail loads in this particular directiou 
they have been unable to offer accommodation to many pro- 
spective passengers. However, in the not distant future, they 
hope to re-equip the service with bigger machines, when it will 


be po.ssiblc lor Tatas to devidop a regular passenger siTvice 
between K.irachi ami Bombay. 

t ninlerrupted regul.irify is .ill the more praiseworlhy. eon- 
sidering the b:ifl weather conditions during the monsoon, the 
lack of wireless f.acilities and of emergency landing grounds, 
and the modest organisation and equipment with which the 

ser\-ire is equi|>|)ed. 

Netp Alaskan Service 

Early next year a ()73-mili- experimental l•xtenHion will Ik> 
n;ade in Pacific .Alaska Airways routes. .A trial ser\'ice will Ik* 
flown from L'airbanks to Whitehorse and jiineau, where a con- 
nection will Im- made with the .Alaska Steamship Company. 
Lockheed "Electrics” will probublv Ik* used. 

Provincial Airways’ New \'cnture 

.As loreshadowed iu the C.roydon news ol DecemlnT 6. Pro- 
vincial .Airw.iys proi>o.se to inaugurate, on Marcti 1. a .service 
between Hull, Nottingham, Leicester. Soutlampton. and the 
Isle of Wight, leaving Hull daily at 8.30 a.m. and tlie l.o.W. 
iit 5 p.m. The comjjany hopes to rarrj’ mails on this route. 

Hillman’.s Airuays, Ltd. 

The pros(>ectu.s ot Hillman's .Airways, Ltd., the new com- 
pany to which we referred the otlier week. w;is issued 011 
DecenilK*r 18. .As previou.sly stated, this ftinipany has Ijeen 
formed to acquire the busines.s of Edward Henry Hillman, 
Ltd. (formerly Hillman's Airways. Ltd.), with a capital of 
£150,000 in (100,000 (Ordinary shares of 5s. eiich, the vemltir 
company receiving as the whole of their purcliase considera- 
tion 120,000 fully-jiaid shares, fiesitles maintaining and im- 
proving the existing operations of the original company, the 
tollowing development.s and c.xtejjsions are contemplated ; New 
seivices Itetween Essex Air(>ort, Oslend and Bru.ssels . Essex 
Airport and Dieppe: and Es.sex Airport and Cherbourg; in- 
creased .services to Paris ; development of tlu- Ireigtit-carrying 
and cliarter sides of the business. 

Qraf Zeppelin’s 621,370 Miles 

On tier return to Friedrichshaten the Graf Zeppelin actiieved 
her millionth kilometre. Eighteen members of Hit crew have 
flown with her over this distance during six years of operation. 

According to the statistics of the Ilamburg-Amcrica Line, 
wlio manage the passenger and freight business lor tlie 
Luftschillbau Zeppelin, 423 fliglits were carried out, ol which 
about go were crossings over the ocean. The airship was in 
the air for 9.815 hours, carried 27,700 passengers, over 5J 
million letters, and 92.594 lb. of cargo, without a single mishap. 
The original 72 hours scheduled for the Friedrichshaten to 
Pernambuco run was often considerably reduced. 

The growing confidence in airship travel is shown by 
the increase in passengers carried. During 1932 only four 
paying passengers were carried on an average per flight ; during 
1933 this was increased to nine passengers, but this year the 
available accommodation for twenty passengers proved to be 
insufficient on most of her voyages. The fares have also been 
considerably reduced. 

Flights to Stiuth America will probably be resumed at the 
end of March, 1933, the new* airship, L.Z.129, will probably 
make a few trips to North America during the late summer. 
The flights across the North Atlantic will take about two-and- 
a-half liays, and the fares will be from £80 to £90. 
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Wireless at Kimberley 

The wireless station at Kimberley, in South Africa, should 
be completed before the end of this year. This station will, 
of course, be equipped with D/F apparatus. Meanwhile, the 
new direction finder at Bahnen has been successfully tested. 

Neu; Services in Soviet Russia 

New air lines between Archangel and Onega, between Arch- 
angel Ust-Tsilma and Naryanmar, and between Archangel 
and Skyivikar are to be put into operation at the end of this 
month. 

The largest northern air line of the Soviet Civil Air Fleet — 
from Irkutsk to Yakutsk (i,68o miles) will be re-opened. 

For Trans-Saharan Travellers 

No praise could lie too high for the assistance given by the 
Shell concern to pilots flying or wishing to fly in the Near East. 
The Algerian branch of Shell has produced a handbook, " Guide 
de Tourisme Automf)bile et Adrien au Sahara,” intended for 
the use of travellers proposing to cross the Sahara either by 
car or air, which should prove a veritable vade-mecum for 
those fortunate enough to travel in those parts. 

Control of Irish Free State Aviation 

It is learned in Dublin that "onsideration is being given by 
the Irish Free State Government to tht unification of the con- 
trol of aviation in that country At present the Minister for 
Defence, through a Director of Military Aviation, controls the 
activities of the Army .\ir Corps. Civil aviation is governed 
by the Ministry for Industry and Commerce through its Trans- 
port and Marine Branch. The ,'\.rmy Air Corps provides ex- 
aminers for candidates for licences and technical advisers to 
the Department of Industry and Commerce. It is considered 
that this methotl of control is cumbersome and a retuni to the 
system by which an Air Council is the governing authority is 
suggested. In the early days of the Free State an Air Council 
was formed but it laps^ during the Civil War of 1923. 


By Air to Kashmir 

Indian National Airways’ Avro Ten machine recently made 
a survey flight from Delhi to Srinagar, in Kashmir. It is 
likely that the survey will lead to the establi.shment of a 
regular air service between Srinagar (Kashmir) and Lahore 
(Punjab) . 

Record Mail from India 

The largest westbound mail (4,150 lb.) ever dispatched left 
Karachi last Wednesday in three machines, an H.P. 42 and 
two .Armstrong " Atalantas.” 

Malayan Aerodrome Improvanents 

Metalled runways, 800 yards long and 150 yards wide, are to 
be laid down at Penang aerodrome since the Legislative Council 
has voted a considerable sum for its improvement. The aero- 
drome at Alor Star has a much harder surface, and this will be 
merely drained. 

Propaganda in Portugal 

The French participation in the two flying meetings at 
Amadora on November 4 and at Oporto on November ii, in- 
spired the Germans to send two modem aircraft to Portugal 
— a Junkers Ju.52 and a Heinkel 70. Originally, the.se two 
aircraft were to have taken part in the Amadora display of 
November 4, but they did not do so on the grounds that ” they 
were not aerobatic aircraft.” 

They arrived in Lisbon on November 11, being suitably re- 
ceived by representatives of the German Legation, the I.isbon 
Nazi Group, and Portuguese authorities. The purpose of the 
visit was ostensibly to render homage to the late Capt. Abreu, 
to which purpose the two machines flew over thp cemetery 
where Ciapt. .\breu’s remains are buried, after which they 
showed them.selves off to ttie natives. 



ANTECEDENT ; In our recent description of the Short-Mayo “ composite aeroplane ” scheme 
we referred to a War-time experiment on the same lines, carried out at Felixstowe. This 
photograph, reproduced from The Wing (journal of the Felixstowe R.A.F. Station) of November, 
1918, shows the machines concerned ; the parent aircraft was the original Porte “Baby” flying 
boat and it carried a Bristol “ Bullet.” The late Lt.-Col. Porte (in white muffler) is seen 
walking under the tall plane ; the pilot of the “ Bullet ” was the late Fit. Lt. Day. The copy of 
The Wing from which this was taken was kindly sent by Mr. Charles A. Rippon, who is 
Hon. Chairman of the Northern Heights M.F.C. and a member of the Felixstowe Old Comrades 

Association. 
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An Original yet Realistic Cabin Biplane Powered with the “ Atom Minor 

Petrol Engine 

THE SPENCER “ORION” 

BIPLANE 

T Uie great 

modem model aircraft con- 

rubber-driven models 
in the latest petrol-driven 

by Mr. R. P. of New- 

casde-on-Tyne, description nl mK 

able to ^ve Bl ^^WWWBp|M^ 

The chief aim in evolving the design B|m 

for this power-driven model — the V 

“Orion” cabin biplane — was to obtain t a^B B I 4 — 

good protection the propeller and 

same time produce a 

with the E. Jones 

Minor" engine, and as a compliment to I , ^ . : - ' 


Three-quarter front view of the Spencer •• Orion ” biplane. It has a span 
of 9 feet and Is equipped with the .A. E. Jones “ Atom Minor ” cnjtlne. 


automatic engme tlirottle control mechanism to predetermine 
the time oI llighl lor short liiglits is also placed outside the 
luselagf at this point. For longer flights the time is controlled 
by the quantity of fuel in the petrol tank. 

As regards materials used in the con.struction of the 
“Orion,” the main longerons of tlie fuselage an; of birch with 
intermediate .stringers of l>al.sa. The main transverse frames 
uniler the centre section are of plywood, while other frames 
are mostly of bals;i. Fin spars and rudder post are of birch 
witii balsa ribs. 1 he forepart tif the fuselage and the com- 
plete top and bottom through to the rudder post is covertid 
with thin h.nisa, again e.\ternally covered with doped Jap 
tissue nr silk. 

The toj) wing main centre section rib is built up from ply- 
woo<l fitted with steel plates where the centre section struts 
and engine plates are fitted, and the lower wing fillets on 
either side of the fuselage are built up from balsa, with short 
balsa s(>ars running through from side to .side of the fuselage. 

Steel plates arc fitted to the fuselage frames, where all 
struts, etc., arc attached. .Ml undercarriage and centre section 
struts are dunilumin faired off with lialsa, covered with 
doped silk, but the lift and drag struts are built up from 
birch and bal.sa ; interplane and tailplane struts are of Italsa. 

Front and rear spars of the rttf. and bottom wings have 


SWkN (ibp) 9 -o’ 

LENGTH 5-41 

WEK3HT (UBS fuel) 8LbS 

comMemss 


SPENCER ORION 

s h.p “Atom Minor’ Engine 


cabin biplane 


General arrangement drawings, to scale, of the Spencer “ Orion 
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How the ignition coil and battery unit is housed in the 
detachable nose of the Spencer “ Orion.” 


birch flanges with balsa webs — or the spars can be made com- 
pletely of Ixilsa. .Ml ribs, intenial bracing, and the leading 
<dge are of balsa, while the trailing edge is of birch. The 
wings, from the leading edge to the front spar, are covered 
with thin brdsa, and the entire machine is covered with Jap 
silk, dof>ed. 

The principal characteristics of the ' ‘ Orion ' ’ are ; Span 
(top) git., (bottom) 5ft. bin. Maximum chord, 12. yin. Over- 
all length, 5ft. 4. yin. S(>an of tailplane, yft. bin. Maximum 
chord of tailplane, i2in. Weight of complete machine, exclud- 
ing fuel, 8 lb. 

An elaborate set of full-size working drawings has lieen 
prepared, and sets of prints may lie obtained from A. E. Jones, 
l-t<l., 97, New Oxford Street, London, W.C.i. 

This section, devoted to the progress and development of Model 
Aeronautics, is published in FLIGHT each month. 


THE INDUSTRY 

A SIMMO.NDS MOVE 

0 .\ account of the continuing large demand for their aeroces- 
sories both in the United Kingdom and abroad, Simmonds 
Aerocessories, Ltd., have removerl their head office to new and 
enlarged premises at Shell-Mcx House, Strand, London, W.C.2. 

The head office staff will in future comprise not only the 
commercial and technical direction, but also an approved in- 
spection department arfd a dispatch department for all aeroces- 
soriea except the Simmouds-C'orsey Controls, which will con- 
tinue to be dispatched from the Birmingham works. The new 
telephone number is Temple Bar 2373. and the telegraphic 
addre.ss . 4 .eroces.sim, Rand, London. 

DUCKHAM’S OIL IN PARIS 
Alexander Duckham and Co.. Ltd., of 16, Cannon Street, 
London. E.C.4. state that supplies of their N.P.y aero 
oil are now available at Le Bourget Aerodrome, being held in 
stock by the Soci6t6 Pour Le Developpement de 1 ’ Aviation, 
whose offices abut No. 6 hangar. 

TWO VACUUM RETIREMENTS 

Mr. .Alfred Marsden, one of the Glasgow representatives of 
the Vacuum Oil Company, who joined the company three years 
after it was established, has just retired after over forty-five 
years' service. 

Mr. J. M. Armel, manager of the company's Birkenhead 
works, has also retired, after twenty-eight yrears' service in that 
cajiacity 


CHANGE OF ADDRESS 

From now on, the address of Pobjoy Airmotors, Ltd., will be 
Rochester, Kent, instead of Hooton, Wirral, Cheshire. The 
new telephone numiier is Chatham 3300, and the telegraphic 
address “Pobjoy, Rochester.” 

ENGLAND- AUSTRALIA AIR RACE FUEL SERVICE 

Speaking at the official Banquet on December 19, Mr. Scott, 
co-winner with Mr. T. Campbell Black of the Australia 
Air Race, said that their success was largely due to the admir- 
able organisation of the [letrol and oil conijianies which sup- 
plied their wants with the minimum of delay. In this con- 
nection it is interesting to note that all three of the '* Comets” 
used Stanavo fuel and Wakefield's oil. 

“INCIDENTALS” ON THE VICEROY’S AVRO 

Marconi combined medium- and short-wave transmitting and 
receiving apparatus, with a ” homing ” device, is fitted to the 
new Avro 642 supplied to the Viceroy of India. The installa- 
tion is contained in a small compartment behind the pilot's 
cockpit. Both telephone and telegraph communication are 
available with the transmitter and receiver, type A.D. 37/38, 
on the dual wavelength ranges of 40-80 and 500-1,000 metres. 
An outstanding feature of the machine is the comfortable cabin 
upholstered by L. A. Rumbold and Co. The four Siddelcy 
" Lynx ” rVe engines are lubricated with Speedolene oil, 
manufactured by Silvertown Lubricants. 

<$> ^ <$> 

NEW COMPANIES 

flying club ltd., registennl in F.diiiburph Det:cmbcr 10. 
as a company limited by guarantor, without share capital. Objects: to provide 
the means for instruction and education in aviation and oU matters pertaining 
thereto. The hist directors arc Thomas J. C. GiiTord, 3, GlcnfinldS Street, Hdin- 
burgh, W.S. Chaiics J. Dalrymplc Shaw, 17, Hope Street, F.dinburgh, Advocate. 
Km»'8t H. Stevens, Hcrmand, Vvest Calder, law student. James L, Jack, 2, Kew 
Terrare, Ldinburgb, bank agent. And 11 others. Secretary: David F, McCurraclL 
Hegisicrcd ofhcc : 3, (jleahnlas Street, Kdmburgh. 

HIr.L^LA^”S AIRW^AYS LIMITED, Essex Airport. Stapleford, Essex, was 
r»*giKten»tl as a “public** company on December 12, with a nominal capital ol 
£150,000 in OOOJXKl shares of 5s. each. Tbr objects arc to estaUish, maintain and 
work lines oi aerial conveyances between the Essex Airport, Stapleiord, Essex, and 
all other parts of the world and to carry ou the business of aerodrome and air trans- 
port service proprietors, etc. The first directors an* r^Edward Hcnr>' Hillman (chair- 
man and manning director), Gilford Lodge, Han- Strevd, Gidea Park, Essirx fdirector 
of Fdwrard Hillman’s Saloon Coaches, Ltd.). I^dgar L. Granville, 5, C.aUierine 
Street, S.W.l. (director of Langley (Londo^ Ltd.). Sir Charles A. Harris, GreenliiU 
Brow, Famham, Sunre>’ (directorof Cotton Plantations, Ltd.). Edw*ard A. J. Hillman, 
Uriifoi^ I-odge, Hare Street, Gidea Park. Essex. Secretary ; G.W. Bennett. Solicitors; 
DaybcUs, 4, Crown Ofhee Row, Temple, EX.4. 

TECALEMIT LIMITED was registered as a “ public '* company on December 12, 
with a nominal capital of £400,000 in 5s. shares. The objects are to enier into an 
aKreemcnt for the acquisition of the whole of the undertaking, property and assets 
of Tccalonit, Ltd., subject to its liabilities. The following persons have constmted 
to be directors: — ^Emilc Wquerez, 4, Rue de !a Pommeraie, St. Cloud, France, 
Admixustratcur-Delegue Societe Anon>Tne Teralnnit. Edward F. Briggs, Walnut 
7'ree Cottage, Cookham, Berks, Group Capt., K..A.F. Robert A. Chalmers, AMbar, 
Brechin, engineer. Sylvester G. Gates, 77, Eaton Place, S.WM (director of W. H. 
Botsiord and Co., Ltd.). Albert E. Leonard, 25. l\>rtland Hacc, W.l. (chainuun 
of London and W'est End Property Development C<«poration I.tdJ. Josf'ph 
Christe, 24, Rue Paul Bert, Suresnes, France, (directeiu' Soriete Anon>'mcTeralrinit). 
^licitors : Slaughter and Mav, 18, .Austin Friars, E.C.2. 

^ ^ 

PUBLICATIONS RECEIVED 

Aeromtutical Research Committee Reports and Memorandit No. 1014. Abstract. 
Statistical Measurements of Turbulence in the Flow ol .Air Ihrougli a Pipe. By 
H. C. H. Townend. June, 193S. Price 2d. net. 

Aeronautical Research Committee Reports and Memoranda. No. tfltO. Buckling 
ol a tanked Beam Having Strength in Flexure and Shear. By R. A. Fairlhome. 
January, 19S4. Price 6d. net. London : H..M. Statioiiory Office, W.C.2. 

Aeronautical Research CommilUe Report.s and Memoranda. No. 1809. Wind 
Tunnel Tests on Bristol Fighter Model with Slotted K.A.F. 34 Section Wings. By 
K. W. Clark. April, 1934. Price0d.net. 

Aeronautical Research Commiliee Reports and .Memoranda. No. 1617. Stiffness 
Determination in Certain CantQevcr Wings. By H. Koxbec Cox, J. Hanson .ind 
W. T. Sandford. May, 1934. Price I/, net. 

-S> <T- 

AERONAUTICAL PATENT SPECIFICATIONS 

A bbranations : Cyl. = cylinder ; Lc. = internal combustion ; m — motors. 

(The numbers iu parentheses are those under which the Specificatiou will be 
printed and abridged, etc.) 

APPLIED FOR IN 1933 

Published December 27. 1034. ; 

5416. WALKKg, G. E. Aircraft. (420,148). 

18087. Stieger, H. J. Multi-engined aenmlanes. (420,313). 

20181. A.T.S. Co., Ltd., and Follaxd, H. P. .Aeroplane wings and like structures 
(420,184). 

22105. La CiERVA, J. De. Aircraft with freely rotatfi’e wings. (420,322). 

20009. Fairev Aviattos Co., Ltd., and Lvon, G. Evaporative cooling systems 
for aircraft engines. (420,331). 

34812. Fairev Aviatiok Co.. Ltd. and Forsyth, A. G. Cooling dynamo-electric 
machines on aircraft. (420,280). 

APPLIED FOR IN 1934 

8994. Walker, G. E. Aeroplanes with folding wings. (420,200). 
k044d. CHAniAX, E. Pontoons for seaplanes. (420,291). 



